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Plotter's switch setting 


The interface setting on the plotter is done by setting the DIP 
Switches S2 on the plotter's base, as shown in Fig. 5-2-3. 


Table 5-2-3 shows the data transmission conditions specified by the 
setting of Fig. 5-2-3. 


The example shows the setting for standard data transmission 


conditions. Settings for other transmission conditions are also 


possible, but make sure that the computer is also set for the same 
conditions. 


Turn the plotter's power off before setting these switches. 


Sere eee rire 


: | — — Table 5-2-3 Data transmission conditions 


—{}s 


Interface connector Baud rate > 2400 baud | 


Character jlenmatn : bits 


Parity + EVEN 
Stop bit 


1456 FF SoH 1 2 


> Boits 


NOUNOOOONU| 00) sa 


bee COMMAND MODE > FP 
$2 $1 


Fig. 5-2-3 RS-232-C interface switch setting 


; Switch setting on computer side 


The method of setting the data transmission conditions depends on 


the computer used. This is explained below together with program 
examples. 


ANANAAAAALLLLLLLL ELL 


Connection to computer 


Before connecting the plotter to the computer, confirm that the 


plotter is switched off. 


Use the specified cable (see Table 5-2-2) for the connection to the 
computer. Plug the connector with the[CPU]seal into the computer's 
RS-232-C port and the connector with the | PLOTTER] seal into the 


plotter. 


Con firming the connection 


To confirm the connection, operate the plotter by sending data from 
the computer. The examples given below are in BASIC, which is the 
usual language for personal computers. Refer to these examples and 


check the plotter's operation, using the method most suitable for your 


computer. 


Check the operation in the following way. When the program shown 
below is keyed in and run, the plotter draws a circle of a radius of 
50 mm, with the character string ABC ....... XYZ inside it, then 
returns the pen to the HOME position. (See Fig. 5-2-2.) 


Operation of computer and program listing 


1) Example using NEC PC-9801/E/F, PC8801/mk II 


a Connection method 
RS-232-C terminal RS-232-C termina! 
on CPU on plotter 


NEC 
PC9OBOL “FE 
PO RROL “me ll 


— TL Plotter 


Cable 
CA463]1 -52 
(Graphtec) 


Fig. 5-2-4 Connection to computer 


> "2a 


AVANTUUURUUUCUT hh 


The PC&801/mk II is set by the jumper switches on its 


rear panel and an OPEN statement in the program. 


Jumper switches 
= nica in OPEN staternent 


ot ee 


aancad: “AS £11 
ts ek OPEN COM: E83"AS #1 


T2343 67 8 


These switches are not provided in the 


PC&801 mk II, so there is no need to set 
them. 


Fig. 5-2-5 Setting of jumper switches in PC8801 /mkIl 


The PC9801/E/F is set by the DIP switches on its rear 
panel and an OPEN statement in the memory switch 


program. (The OPEN statement is the same as that for 
the PC&801/mk II.) 


SWil 


NOOOOUUOUA 


12345 6 7 8 9 10 


Sw 


NOOOU0dO| 


12345 67 8| 


(Bit 1 of SWI is set for standard display. 
resolution display, set it to ON.) 


For special high- 
Fig. 5-2-6 Setting of DIP switches in PC9801/E/F 


Setting the PC9801 memory switch 


Set by keying in the following from the keyboard of the 
PC9801; 


PC9801's memory switch setting 


OK 


mon C RETURN Jj * } B means the 
nj} ssw2 (RETURN } : seu 
XX-—06 [RETURN ) | Shae. Bae Sages 


hits together with B. 


s$-1) 


Program listing 
Program example for pc9800/F/EF 


-3 * 
10 R ; 
3600": CHRS¢ 3) 


| 1000: C$= NOPQRSTUVWXYZ" 
Keane *” ‘ Si Wwe ar 
mt DRINTHL« "M"EX3¥8 P C$; CHR$ (3) 
a0 PRINT#I. “H" 
70 END 


AT/IX/5550: 


xample using IBM PC XT/ 


ee 


Connection method 


RS-232-C RS-232-C terminal 


terminal on CPU on plotter 


| 


Cable 

CAGE31-99 (XT/AT/IX) 
CA4631-82 (5550) 
(Graphtec) 


Fig. 5-2-7 Connection to computer 


The data transmission conditions are set by the OPEN 
statement in the program for the IBM PC. 


OPEN statement 


OPEN" COM1: 2400,E,7,1,RS,CS,DS,CD” AS #1 


Ch 
ange the plotter's switch setting to that shown in Fig. 5-2-8. 


Fig. 5-2-8 


Program listing 


a 
=v 
=. 
=. 
=. 
=) 
= 
“9 


40 COM(1) ON 


80 PRINT#1,"°H" 
90 END 


65040 RETURN 


65040 


Cable 
CA4S631-55 


| (Graphtec) 
RS-232-C RS-232-C 
terminal on terminal 
CPU on plotter 


Fig. 5-2-9 Connection to FM-7, 8 


. Connection method 


10 REM * SAMPLE 5-2-4 * 
20 OPEN "COM1:2400,E,7,2,R3,C3,DS,CD" AS # |} 
30 ON COM(1) GOSUB 65009 


50 PRINT#),"W1000,1000,500,500,0, 36H007+CHRS CS) 
60 X=600: Y=1000:C$="ABCDEFGHI JKLMNOPQRSTUYWAYZ" 
70 PRINT#1,"M" 3X; VY; "P"+CS+CHRS (5) 


65000 REM X-ON/X-OFF CONTROL SUBROUTINE 
65010 IF LOC(1)=0 THEN RETURN 

65020 XINS=INPUTS(1,#1) 

65030 IF XINS=CHRS(19) THEN 65020 


. Explanation of program 
es Permits a break for Xon/off 
65000 


A subroutine for Xon/off handshaking 


4) Example using Fujitsu FM-7/New7, FM-8, FM-77 or FM-11: 


| Cable 
| CA&631-79 | 


Rs2s2-c = RS-232-C 
termina! on termina! 
CPU On plotter 


Fig. 5-2-10 Connection to FM-!1 


Program listing 


Program example for PC9800/F/E: 


10 REM * SAMPLE 5-2-3 
20 OPEN"COM:E83" AS#1 
30 PRINT#1.°W1000.1000.500.500.0.3600": CHR$(3) 
40 X=600:Y=1000:C$="ABCDEFGHI JKLMNOPQRSTUVWXYZ" 
50 PRINT#1."M"iX:Y:"P"3C$; CHR$(3) 

60 PRINT#I1."H" 

70 END 


al 


ee esSSSSSSS—SsSsSs—S—sSs 


2) Example using IBM PC XT/AT/3X/5550: 
Cae ee RA SED IR, One diese Adaleg ne 


Connection method 


RS-232-C RS-232-C terminal 
terminal on CPU on plotter 


| 


Cable 

CA4631-99 (XT/AT/IX) 
CA4631-82 (5550) 
(Graphtec) 


Fig. 5-2-7 Connection to computer 


The data transmission conditions are set by the OPEN 


statement in the program for the IBM PC. 


OPEN statement 


OPEN “ COM1 : 2400,E,7,1,RS,CS,DS,CD” AS #1 


Change the plotter's switch setting to that shown in Fig. 5-2-8. 


1234 5 6-7 8 8 10 


t aS a Bee = = 


Fig. 5-2-8 


a—12 
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Program listing 


10 REM * SAMPLE 5-2-4 * 

20 OPEN "COM1L:2400,E,7,2,R39,C9,D5,CD” AS #1 
30 ON COM(1) GOSUB 65000 

40 COM(1) ON 


50 PRINT#),"W1000,1000,500,500,0,3600"+CHRS(3) 
60 X=600: Y=1000:C$="ABCDEFGHI J KLMNOPQRSTUVWXYZ" 
70 PRINT#1,"M";X;¥; "P"+C$+CHRS(3) 

80 PRINT#1,"H" 

90 END 


65000 REM X-ON/X-OFF CONTROL SUBROUTINE 
65010 IF LOC(1L)=0 THEN RETURN 

65020 XINS=INPUTS(1,#1) 

65030 IF XINS=CIIRS(19) THEN 65020 
65040 RETURN 


; Explanation of program 
Permits a break for Xon/off 
65000 
A subroutine for Xon/off handshaking 
65040 


4) 


Example using Fujitsu FM-7/New7, FM-8, FM-77 or FM-11: 
. Connection method 


) | 


eS | 


ih | Plotter | 
631-55 oe 
vebaaeale | CAS631-79 | | 


(Graphtec) 
RS-232-C RS-232-C RS-232-C RS-232-C 
terminal on terminal terminal on terminai 
CPU on plotter CPU on plotter 


Fig. 5-2-9 Connection to FM-7, 8 Fig. 5-2-10 Connection to FM-11 


5-13 


Set the DIP switches on : Set the DIP switches on 

the rear panel of the the rear panel of the 

FM-8 as shown in FM-I1 as shown’ in 

Fig. 5-2-11. Fig. 5-2-13. 
UVOUUUOUUON ts jUOOOURUD Ir 
123 45 67 8 910 12345 67 8 

Fig. 5-2-11 Fig. 5-2-13 


Set the DIP switches on the FM- 
7/New 7 or FM-77's interface card 
(MB22406) as shown in Fig. 5-2-12. 


be@ ah & 64 8 


Fig. 5-2-12 


Program listing (F-BASIC) 


Example of program for FM-7/New 7, FM&8, FM77 or 
FMI: 


10 REM * SAMPLE 5-2-5 * 

20 OPEN"O"”, #1, "COMO: (F8E2)" 

30 PRINT#1,"W1000.1000,.500.500,.0,.3600";CHR$(3) 
40 X=600:Y=1000:C$="ABCDEFGHI] JKLMNOPQRSTUVWXYZ" 
50 PRINT#1,"M";X;Y;"P";C$;CHR$(3) 

60 PRINT#1."H" 

70 END 


* If using the FM-164, insert 25 BAUD 0, 2400 as line 
25. 


5— 14 
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5) Example using OKI IF800 MODEL 20/30/50: 


ne 


Connection method 


RS-232-C 


terminal on CPU 


RS-232-C terminal 
on plotter 


Plotter 


CA4631~-30A 
(Graphtec) 


Fig. 5-2-14 Connection to IF800 


There is no need to set the DIP switches of the IF300. 
Program listing 


Example of program for IF800 


10 REM * SAMPLE 5-2-6 * 

20 OPEN "COM1:6E83" AS #1 

30 PRINT#1,°W1000,1000,.500,500,0,3600":CHR$( 3) 
X=600:Y=1000:C$="ABCDEFGH! JKLMNOPQRSTUVWXYZ" 

50 PRINT#1."M"3 X.Y; "P"3 C$; CHR$(3) 

60 PRINT#1,"“H" 

70 END 


5-2-3 Connection using GP-IB interface 


The GP-IB interface is used for measuring systems; it conforms to the 
[EEE-488 standards. 


This interface enables the connection of various pieces of equipment to the 
same bus line which is standardized, so that the addition of a printer or 


plotter to such a system is easy. 


However, note that this interface has address-setting switches for 
selecting the equipment. 


For connection to the computer, use the connection cable given in the 
table below which lists representative computers. 


Following the list are some examples of connections to different 


computers, 


o- 16 
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Table 5-2-3 Connection cables for GP-IB interface 


Computer name | Manufacturer | Cable name 


PC-8801/mk II 


PC-9801 
PC-9801E/F 


SEIKO 9100 
9500 


HP-83, 85 


HP-9825 
9835 
9845 


MZ-80B 
MZ-2000 
MZ-2200 


| 
C-280 PANAFACOM| Not necessary 


NEC 


| 


Zz 


EC 


SEIKO 


HP | 


CA4631 -32 


Not necessary | 


CA4631-32 


Not necessary 


Not necessary 


CA4631-34 


- Tame & 


Remarks 


GP-IB board PC-3897 
necessary on computer 
side. 


GP-IB board PC-980!- 
06 or PC-9301-19 


necessary on computer 
side. 


GP-IB ‘option necessary 


on computer side. 


HP-IB card (829374) 
and I/O control ROM 
necessary on computer 
side. Cable is provided 
with HP-IB card. 


HP-IB card (98034A) 
and I/O control ROM 
necessary on computer 
side. Cable is provided 
with HP-IB card. 


GP-IB card (MZ-&8BIO4) 
and, $B-6521 DISK 
BASIC necessary on 


computer side. 


Standard interface 


adaptor necessary on 
computer side. 


ee A 


Plotter's switch setting 


a 


| Interface connector 


—_! 234 5 67 8 9 10 ADRESSABLE 
emcee aly 
r | ~ —=— = ADDRESS No: | 
ON [ a = = = = = EOI is invalid 


Fig. 5-2-14 Switch setting of GP-IB interface 


Set the plotter's interface by setting the DIP switches on the side of 


the interface connector on the rear panel, as shown in Fig. 5-2-14, 


The example shows the standard address setting, but other address 


settings are also possible. 
Note that the computer must also be set to the same address. 


Turn the plotter off before setting these switches. 


Switch setting on computer side 


The method used to set the data transmission conditions on the 
computer differs according to the computer used. Different methods 


are given below, together with program examples. 


Connection to computer 


Before connecting the plotter to the computer, confirm that the 
plotter is turned off. For the connection to the computer, use the 
specified cable (Table 5-2-3) and connect it to the GP-IB interface 


terminal of the computer. 


t 


S—- 1s 


Confirming the connection 


To confirm the connection, operate the plotter with data from the 
computer. 


The examples given here are in BASIC, since it is the usual language 


for personal computers. Refer to these examples to check the 


operation of the plotter, using the method most suitable for your 
computer. 


Check the operation in the following way. When the program given 


below is keyed in and run, the plotter will draw a circle of a radius of 


50 mm, with the character string ABC ....... XYZ inside it, then return 
to the HOME position. (See Fig. 5-2-2.) 


Operation of computer and program listing 


1) Example using NEC PC-9801/E/F: 


‘ Connection method 


NEC 
PC9801/E/F Bi: 


Interface board 
PC-9801-06 or 
PC-9801-16 


| 


GP-IB cable 


Fig. 5-2-15 Connection to PC9801 


5-19 


Switch setting on PC-9801/E/F 


(1) Setting of DIP switches on GP-IB board 


OFF | r 7 eon ; Set the GP-IB address by 
! tf | } 
ON LI | Le U UW SW1-5 to SW1-8. 
3 is 


a The setting in Fig. 5-2-16 
9! 92 Fi 50 Rives the address 0. 


Fig. 5-2-16 


(2) Set the DIP switches on the rear panel of the 
PC9801, as shown in Fig. 5-2-17. 


Ww2 


“| fo00g0g 


Fig. 5-2-17 


(3) Setting of the PC9801 memory switch 


OK 
mon [RETURN } 


Hh) ssw4 [RETURN J 
xx-20 (RETURN J {B means the CTRL key is 
nj) TB pressed together with B. 


Program listing 


10 REM * SAMPLE 5-2-7 x 

20 ISET IFC 

30 PRINT@1,"W1000,1000,500,500.0, 3600"+CHR$(3) 
40 X=600:Y=1000:C$="ABCDEFGHI JKLMNOPQRSTUVWXYZ," 
50 PRINT@I:"M",X,Y,"P"+C$+CHR$(3) 

60 PRINT@1;"H" 

70 END 


5— 20 


ee ee 
2) Example using the Hewlett Packard HP-35: 


Connection method 


GP-IB connector 


Plotter 


82937A | 


Cable provided with the HP- IB card 


Fig. 5-2-18 Connection to HP-85 


No switch setting is needed on the HP-&5. 


Operate the plotter with the following program. 
Program listing 


10 REM * SAMPLE 5-2-8 * 


30 OUTPUT701"W1000,1000,500,500,0,3600";CHRS$(3) 
40 X=600: Y=1000:C$="ABCDEFGHI JKLMNOPQRSTUVUXYZ" 
50 OUTPUT701"M" 5X3 Y3;"P";3C$; CHRS$(3) 

60 OUTPUT701"H" 

70 END 
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6. PROGRAM EXAMPLES 


The MP2300 can draw diagrams very easily, according to data sent froma 


computer. 


Examples of programs which provide basic plotting, using standard BASIC, 
are given below. The program examples use the data output statement 
LPRINT for a Centronics interface. If you are using another interface, or 
a computer which cannot output LPRINT (FM-8, IF800, etc.), modify the 
programs partially, referring to Section 5-2. See Section 7 for descriptions 
of all the commands and parameters, as well as how to combine them in 
the program examples. Personal-mode commands are used in these 
examples, so set the DIP switches Sl on the plotter's base as shown in 


Fig. 6-1-1. 


a ith 

F i + oF 
OFF 
$1 x " 


— | 


_——— 


Fig. 6-1-1 Setting of DIP switches on plotter's base 
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7-4-4 RELATIVE CURVE 


7-4-5 ELLIPSE 


7-5 Character, symbol, and line type commands (9) «7 


7-5-1 LINE TYPE 

7-5-2 LINE SCALE 

7-5-3 ALPHA SCALE 

7-5-4 ALPHA SPACE 

7-5-5 ALPHA ROTATE 

7-5-6 ALPHA ITALIC 

7-5-7 FONT shomiat 

7-5-8 LABEL POSITION .. 

7-5-9 ‘ ALPHA RESET 

7-6 Graph-plotting commands (3) 

7-6-1 AXIS 

7-6-2 HATCHING 

7-6-3 SELECT POINT MARK chen see wen see 

7-7 Plotting area commands (6) <:-s::0:-ee:sees sree tects eeeeees 

7-7-1 FACTOR 

7-7-2 ROTATE 

73.4 CSR ESEF oteetrennssdas vt0ctoanes 

7-7-4 WRITE LOWER LEFT said bd dhedteetinna dO iAN 
7-7-5 WRITE UPPER RIGHT iv cncntecrcsecmcnrvessancens 
7-7-6 OY RRS ats oXcscnnekisiphdasenteapavemnansabiwaonel 

7-8 Plotting control commands (7) siete tee cee ene ree cae eee eee 

7.4.1 CLEAR, tecentsnnmsdcncnarnasarn anes apusemuinenscanmnns nts 
7-8-2 INTERFACE CLEAR 
7-8-3 HOME Koonadan ors est tecouineducs 
7-8-4 SRS IRRERIE Sv nsitvircaimnta rani niaaenan staan cooisuaane? 
7-8-5 SPEED 
7-8-8 il 


7-9 Digitization and read commands (8) 
7-9-1 GIN 


T3 


Pee teeters een eet reese 


ere 


7-11 


INTERFACE FUNCTIONS 


8-1 
8-2 


8-3 


SPECIFICATIONS 


7-9-2 
7-9-3 
7-9-4 
7-9-5 
7-9-6 
7-9-7 
7-9-8 


CALL GIN 

READ OFFSET 

READ LOWER LEFT 
READ UPPER RIGHT 
READ STATUS WORD 1 
READ STATUS WORD 2 
READ STATUS WORD 3 


Polar coordinate commands (6) 


7-10-1 
7-10-2 
7-10-3 
7-10-4 
7~10~-5 
7-10-6 


DRAW POLAR 

RELATIVE DRAW POLAR 

MOVE POLAR 

RELATIVE MOVE POLAR 

RADIUS PLOT 

OPPSET. BCH AT: winenstassgsgnsscccxsasnsmnaric 


Remarks on the command functions 


7-11-1 
7-11-2 
7-11-3 
7-11-4 
7-11-5 


Interface for MP2300 
GP-IB interface 


8-2-] 
8-2-2 


Switch setting of GP-IB interface 


TEES ES OPE Se OES O60 £5 RE OU ewer gree sem 


Initial settings 
The influence of commands 
Direct commands SHEOEE CONGO F666 bee Hester wed cai 
Plotting area and off-scale controls 


Handling of errors 


Interface functions 


RS-232-C inter face 


§-3-1 
8-3-2 


Switch settings of RS-232-C interface 


RS-232-C interface functions 


eae vas 


Centronics interface 


$-4-| 


Centronics interface functions 


T4 


7-94 
7-96 
7—98 
7-98 
7~100 
7~102 
7-104 
7—~106 
7~ 106 
7-108 
7~110 
7-112 
7-114 
7-117 
7-120 
7-120 
7-122 
7-123 
7-124 
7-124 
“8-1 

8-2 

8-3 

8~6 

8 — 6 

8-9 

8-13 
8-14 
“9-1 


| a he ke he he i ee a ad 


i" 


) 
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1. OUTLINE 


1-1 Outline of MP2300 


The MP2300 was developed from the technology and experience that 


Graphtec has accumulated over its many years of X-Y plotter production. 


The latest technology adopted in the MP2300 enables it to provide the 
highest levels of quality, functions, and performance, making it suitable for 
a wide range of applications including graphs, statistical charts, designing, 


engineering (Computer Aided Design), NC tape check monitors, computer 
art, and also hobbies. 


1-2 Features 


* Automatic pen-capping mechanism 


The pen station is equipped with pen caps to prevent the ink drying up. The 


pens are automatically capped when not being used, so that they are always 
kept in the best condition for plotting. 


* 


High plotting speed 


Each pen draws at a speed of 25 cm/s, the highest speed in a plotter of this 
class. When raised, the pen moves at 40 cm/s, providing high-speed 


plotting the equal of a more expensive plotter's. 
Sophisticated plotting commands 


The MP2300 has three switch-selectable, built-in command sets - 


Graphtec's own DIGIPLOT (MP1000) and PERSONAL PLOTTER (FP5301 


., 1M 
with 9 additional commands) sets, and an HP-GL emulation command 


set for easier program creation. These sophisticated functions include the 


drawing of circles and curves, enlargement and reduction, rotation of plot, 
hatching of polygons, and read-out of coordinates. 


o HP-GL is a trademark of Hewlett-Packard 
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* Easy-to-see, clear character patterns 
Clear character patterns featuring curved lines have been adopted to 
Provide neat plotting. Character fonts are provided for various different 


countries: Japan, U. S. A., Britain, Germany, France, Sweden, Denmark, 


Spain, etc. 


* Data buffer 
A 6 Kbyte memory is provided as data buffer. 
* Drawing pens 


Five types of pen can be used: water or oil based fiber-tip pens, water 


based ball-point pens, ceramic pens, and ink pens. 
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CHECKING THE ACCESSORIES 


Standard accessories 


Fuse: For 100 V series: 


For 200 V series: 


Fiber-tip pens (water based) KF 550, black, red, 


blue, green, brown, violet, orange, and pink: 
Fiber-tip pens (oil based) KF 560, 2 black, 
1 each of red, blue, and green 


Paper PL501 (A3 size, 50 sheets): 


Fuse cap: 
User's manual: 


Plastic cover: 


(CD 63x30— 
| J— FJ ) ¢5.0X20 as 


(2) 


(3) 


(4) 


Pen 


Paper 


Fuse cap 


For |00V series 


gray 


For 200V series 
black 


(6) Plastic cover 


2-2 Supplies 


2-2-] Pens and pen parts 
— — =n 
Item | Part number | Contents 
om — Se 
Fiber-tip pen KF551-RD | 5 pens, red 
(Water based) |  KF552-BK | 5 pens, black 
KF553-VT | 3 pens, violet 
KF554-BR | > pens, brown 
KF555-BL | Spens, blue 
KF556-GR | 3 pens, green 
KF557-OR ) pens, orange 
| KF558-PK _ 5 pens, pink 
KF550-S1 2 black, | each of red, 
blue, and green 
KF559-S2_| 1 each of black, violet, 
brown, orange, and pink 
Fiber-tip pen KF561-RD 5 pens, red 
(Oil based) KF562-BK 5 pens, black 
KF565-BL > pens, blue 
KF566-GR 5 pens, green 
KF560-S] 2 black, | each of red, 


blue, and green 


KB541-RD 
KB542-BK 
KB545-BL 
KB546-GR 
KB540-S1 


Ball-point pen 
(Water based) 


5 pens, red 

5 pens, black 

5 pens, blue 

5 pens, green 

2 black, | each of red, 


blue, and green 


Ceramic pen 
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Item Part number | Contents 5 : oF ) / 7 
) Re: akin aN ‘ sepee .. ki fe 
. Ink pen plunger PHP30-INK | 2 A ye) 7 
b Pen nib KDII2 | 0.2¢ ee 
» (for ink pen) KDI13 | O.3¢ V5 y 47 

KDI14 | o4¢ My 

VAT & 
KDII5 0.5¢ CI ty 


KDI16 
KDIL8 


Contents 


Paper 
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Glossy blank paper, 50 sheets | @/| @| o__ 

Measurement paper, 50 sheets [> ] 
Tracing paper, 50 sheets ae es 
OHP film, 20 sheets 
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3. NOTES ON USE 
3-1 Notes on installation and operation 


Do not use or store the MP2300 where it will 
be exposed to direct sunshine or the draft 


from an air conditioner or heater. 


Do not use the MP2300 where there is a lot of 


dust or a high humidity. | 


Do not place your hands or any heavy object 


on the writing panel. 


Do not push Strongly or bend the Y-slider or 


sha ft. | 


Do not use the MP2300 in places subject to 


mechanical vibration or electrical! noise. 


When not using the MP2300, cover it with the 
plastic cover or a cloth to protect it from | 


dust. 


Magnets are used in the pen station and pen 
Carriage of the MP2300. Do not put any 
magnetic card, magnetic tape, diskette, etc., 


near the pen station or pen holder units. 


Use only the specified power voltage. Never 


use 4 power supply other than that specified. 


Never oil the mechanical units since this may 


Cause malfunctions. 


3-2 Changing the voltage (selector) 


Make sure that the power switch is off, and that the power cable has 


been disconnected from the outlet. 
Grip the carrying handle at the top and turn the plotter over so that 


it is resting on its face. There is a voltage selector on the bottom 


plate of the plotter as shown in the diagram below. 


(3) Insert a coin or similar to turn the selector to the required setting. 


& 


LL 
eel 


Note |: lf you are changing from the !00V series to the 200V series or 
vice versa, the fuse must also be changed. The fuses can be 


differentiated by the color of the caps. 


100V/120V fuse Color of fuse cap: gray 


$6.3 x 32mm 
250V IA = OS) gray 


200/220/240V fuse Color of fuse cap: black 
$5 x 20mm 
250V 0.5A | | black 


Note 2: If the voltage is 117V, set the selector to {20V, and if it is 
110V, set the selector to either 100V or 120V. Please ignore 


the 140V setting - it is not available. 


3-3 Changing the fuse 


(1) Make sure that the power cable has been removed from the 


connector next to the fuse. 


Remove the power cable 


Push in and turn Fuse holder 


(2) Unfasten the screw at the center of the fuse holder with a pushing 
and turning motion. This will release the spring, and the fuse cap 


will protrude from the holder. Remove the fuse. 


(3) Insert the correct fuse into its cap (gray for 100V series and black 
for 200V series), and then place ‘it into the holder. Screw back into 


place using the pushing and turning motion used to unfasten the 
screw. 
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(4) Reconfirm the color of the fuse cap and that the voltage is correct 
before reinserting the power cable into the connector and turning 


the power on. 


3-4 Loading the paper 


Insert the paper from the right side of the writing 


Panel, as shown in Fig. 3-4-| 


Line up the left and Top edges of the Paper against 
the borders of the writing panel, and then turn the 
power on. Press the CHART HOLD switch and 
firmly smooth the Paper so that there are no 


wrinkles and no air is trapped between the Paper and 


the panel. 


3-5 Attachment of pens 


Use the pens provided with the plotter for plotting. 


To attach a pen, insert the lower groove of the pen 


into the notch in the pen station, as shown in Fig. 3-5-1 


The pens are numbered from | to 8, starting from 


the front of the pen station. 
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3-4 Loading the paper 


Insert the paper from the right side of the writing 


Panel, as shown in Fig. 3-4-| 


Line up the left and top edges of the Paper against 
the borders of the writing panel, and then turn the 
power on. Press the CHART HOLD Switch and 
firmly smooth the Paper so that there are no 
wrinkles and no air is trapped between the Paper and 


the panel. 


3-5 Attachment of pens 
Use the pens provided with the plotter for plotting. 


To attach a pen, insert the lower groove of the pen 


into the notch in the pen station, as shown in Fig. 3-5-] 


The pens are numbered from I to 8, starting from 


Fig. 3-5-1 
the front of the pen station. g 
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Pen station —— 


Note Incorrect or loose attachment of pens will result in 


malfunctions and other problems. 


Note Before turning the power on, remove the pen attached to the 


pen carriage, if any, and insert it into the corresponding pen 
station notch. Then turn the power on. 


Pens are attached to and removed from the pen station. 


Fig. 3-5-2 shows how the lower groove of the pen is inserted into the notch 


of the pen station. Check that the cap is pushed downwards and the pen tip 
is inserted completely into the pen cap. 


(1) 


Correct attachment 
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Fig. 3-5-2 


(2) 


Incorrect attachment 


If there is too much space between the notch in the pen station and the 
pen, or if the pen tip is not completely inserted into the cap, as shown in 


Fig. 3-5-3, malfunctions or other problems may occur. 


To remove a pen, pull it to the left and forward, following the direction of 


the notch. 
3-6 Pen types and assembly (fiber-tip pen, ink pen) 


fe) Fiber-tip pen (water based) 


Pen cap Pen 


Fig. 3-6-1 Fiber-tip pen 


Put the caps back on water based fiber-tip pens when not using them. 


) Ink pen 


The pen nibs of the ink pens can be replaced, as shown in Fig. 3-6-2 


| - 
Plunger A Pen (nib) Plunger B Ink reservoir 


<i + 


Ink pen plunger PHP30-INK 


Fig. 3-6-2 Ink pen 


H 


Ow to assemble a pen (1) - (3) 


(1) 


Screw the pen (nib) into the pen plunger B until it reaches the end. 


(The case of the pen nib can be used as a tool for screwing it into the 
plunger.) 


(2) 


Fill the ink reservoir with ink and insert it into plunger B. The ink 
will not have reached the nib yet, so hold the pen vertically and shake 
it gently up and down until the ink starts to flow through the nib 
when the pen is drawn across a piece of paper. Do not shake the pen 


too strongly or ink may flow from the hole on the side of the pen nib 
and spoil the quality of the drawing. 


(3) 


Finally screw plunger B with the pen nib and ink reservoir into 
plunger A until it is fixed. 


Note: Always disassemble the ink pen after use, wash it in water, and 
wipe it with a dry cloth before storing it. If the pen is left with 


the reservoir full, the ink may settle and cause problems such 
as blockage of the nib or overflowing of the ink. 


3-7. Pens and papers 


Several kinds of pen and paper are available for use with the MP2300 


Select the most suitable combination of pen and paper according to your 
plotting requirements. 


a) Types of pen 


Ball-point pen (water based) KB540 series 


4 colors (black, red, blue, and green) 5 pens/pack 


LLL eee ee en 


Fiber-tip pen (oil based) KF560 series 


& colors (black, red, blue, and green) 5 pens/pack 


B) 


Fiber-tip pen (water based) KF550 series 
8 colors (black, red, blue, 


Pink) 5 pens/pack 


green, violet, brown, Orange, and 


Ink pen (nib) KDI12 (0.2 g) - KDI18 (0.8 ¢) 
0.2 6 -0.8 ¢d 
Ink HDIOL - 106 (black, red, blue, and green, 20 Cc each) 


Ceramic pen 


0.3¢ KC-503 
0.5¢ KC-505 
0.7 ¢ KC-507 


Types of paper 


Leaf paper 
SP325 (measurement Paper, 300 mm x 420 mm, 50 sheets/pack) 
PL501 (glossy blank Paper, 300 mm x 420 mm, 50 sheets/pack) 
PL507 (tracing paper, 300 mm x 420 mm, 50 sheets/pack) 
PL 508 (transparent film, 260 mm x 260 mm, 20 sheets/pack) 


Pen characteristics 


(1) Ball-point pen (water based) 
Suitable for plotting at relatively high speeds. 
The line width is about 0.2 mm - 0.3 mm. 
The ink flow is not smooth at very low plotting speeds. 


Maximum line length is about 1,000 meters. 


(2) Fiber-tip pen (oil based) 
Use for plotting on OHP film. 
The line width is thick: 0.4 mm to 0.7 mm. 
(Use the specified recording film, otherwise the spreading 


of ink may widen the lines.) 
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(3) 


(4) 


(5) 


A low plotting speed is necessary (20 cm/s or less). 


The ink used is volatile, although it dries up more slowly 


than ordinary volatile inks, so careful handling is 


necessary. Cap the pen and store it in a plastic bag after 
use. 


Maximum line length is about 400 meters. 


Fiber-tip pen (water based) 


8 colors are available. 
The line width is 0.3 mm to 0.7 mm. 
Easier to use than other pens. 


Maximum line length is about 1,000 meters. 


Ceramic pen 


Line width can be selected (3 nib types: 0.3 ¢, 0.5 ¢ and 
0.7 ¢). 


Suitable for drafting. 
Easier to handle than an ink pen. 


Maximum line length is about 1,000 meters for a 0.3 ¢ or 


0.5 ¢ pen, and 600 meters for a 0.7 ¢ pen. 


A very low plotting speed is necessary (10 cm/s or less). 


Ink pen 


Line width can be selected (6 nib widths from 0.2 ¢ to 0.3 
9) 


Suitable for drawing diagrams. 


Requires more care in handling, washing, and storage than 
other pens. (Particularly the 0.2 ¢ pen.) 


A very low plotting speed is necessary (10 cm/s or less). 


D) Characteristics of papers 
(1) Measurement paper 


(leaf paper $P325) 


Expansion and contraction of paper due to humidity 
changes are small. 


Little smudging of ink. 
Wet copying is possible to some extent. 


The adhesion of ink is relatively weak at high plotting 
speeds. 


(2) Glossy blank paper 
(leaf paper PL501) 

The adhesion of ink is good because the surface is smooth. 

Clear drawings since the paper is extremely white. 

Expansion and contraction due to humidity changes are 


larger than those of the measurement paper. 


‘ Not suitable for ink pens since it takes time for the ink to 
soak into the paper. 


(3) Tracing paper 
(leaf paper PL507) 
Drawings can be wet-copied. 
Expansion and contraction due to humidity changes are 


large. 


Not suitable for pens other than ink pens and ceramic 


pens. 


(4) Transparent film 
(leaf paper PL508) 
Use for OHP drawing. 
Only fiber-tip pens (oil based) can be used. 
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Table 3-7-1 Suitability of pens for each type of paper 


(Use this table for reference) 


—T Yr 


Neype ot parent sig 
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| Measurement | Tracing | 


| 
Max. plotting Line width 
paper paper 


paper | Film PL308 


Main usage «= Characteristics 
(mm) 
Type of pen | puso | sp325 PLSO7 speed (cm/s) wil 
— a4 | 


| | [ if 
Ball-point pen | Graphs, 
adtiae © | ) O x 25 02~03 Easy *0 handle 
i (water based) diagrams 
SS to 
> iber-tip pen x | x x © 20 04~07  OHP Highly volatile 
{oil based) | : 
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Teer Let GO O x 25 | 0.3~07 Good ink achesior 
>) (water based) diagrams 
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wf 0 © * 10 0.3~0.7 Drafting Easy to handle 
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Ink pen = i SS x 10 ——_—___—_—— Drafting | 
x | x O 0.2 
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© Most suitable OQ Possible XNot possible 


Note that the 0.2 ink pen differs in function fran ink pens of 0.3 or more. 
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D) Characteristics of papers 


(1) 


(2) 


(3) 


(4) 


Measurement paper 


(leaf paper SP325) 


Expansion and contraction of paper due to humidity 
changes are small. 

Little smudging of ink. 

Wet copying is possible to some extent. 


The adhesion of ink is relatively weak at high plotting 
speeds. 


Glossy blank paper 
(leaf paper PL501) 


The adhesion of ink is good because the surface is smooth. 
Clear drawings since the paper is extremely white. 
Expansion and contraction due to humidity changes are 
larger than those of the measurement paper. 

Not suitable for ink pens since it takes time for the ink to 


soak into the paper. 


Tracing paper 
(leaf paper PL507) 


Drawings can be wet-copied. 
Expansion and contraction due to humidity changes are 
large. 


Not suitable for pens other than ink pens and ceramic 


pens. 


Transparent film 
(leaf paper PL508) 


> 


Use for OHP drawing. 
Only fiber-tip pens (oil based) can be used. 


a 


Table 3-7-1 Suitability of pens for each type of paper 


(Use this table for reference) 


Type of paper, | 
. | Coated | Measurement Tracing 
Max. plotting Line width 


POC is ifi 


paper paper paper | Film PL308 Main usage! Characteristics 
Type of pen PL50l $P325 PL507 speed (cm/s) (mm) 
Ball-point pen : c , 
. A. x Uurapns, 
éains Gacads © O O x 25 0.2~93 ji aeimng | Easy to handie 
Fiber-tip pen | | T oH 7 i A y ut I 
(oil based) i ot i . ©) 29 04~07 OP Highty volatile 
Fiber-tip pen a ys Nie 2-2 Graph [ 
© O O x 25 0.3~07 © Good ink adhesion 
(water based) | diagrams 
| —— ——s 
Ceramic pen x (@) © x 10 0.3~0.7 Drattng Easy to handle 
= he i = } 
: jee : 
x | ) ~ 
© © | 0.3~08 Care needed during, 
Ink pen + — x 10 —__— Drafnng | 
x x O 0 3 ie ! 
— = i — = _— eH 4 4 a 


Characteristics 


Good ink adhesion. Clear drawing. 
Little expansion and contraction 


Can be wet-copied. 
For OHP only. 


of paper. 


© Most suitable (©)Possible xNot possible 


Note that the 9.2 ink pen differs in function fron ink pens of 0.) o& more. 
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4, NOMENCLATURE AND FUNCTIONS OF PARTS 


4-] Nomenclature 


Slider cover 


/ Handle 


POWER switch 


Pen 8 3) | 
Mi | +- Writing pane 
Pen station H+} | 
| OQ | ~ Paper 
ig 
Q oO] 


Pen 1 8 


= cx 
Control panel [= ia I ea { r - - 
fo) 
‘a 


2 saree Sas Oe ier wre ena 


Pen carriage 


Fuse holder 


y 
Input/output connector Ground termina! 


Power supply cord 


Beene eee 


ay 
‘ 


fe) POWER switch 


Power is on when the side marked [+] is down. 


re) Fuse holder 


Use a 1A fuse (gray fuse cap) when the power supply is 100, 110 or 
117 VAC, 


Use a 0.5A fuse (black fuse cap) when the power supply is 200, 220 
or 240 VAC. 


fe) Ground terminal (screw diameter: 6 mm) 
Connected to the mid-point of the filter. 


4-2 Control panel 


PEN UP/DOWN KEY 


/ 


7 CHART HOLD KEY 
Pp R AMP y 
OWE tL POWER 4 
PEN DOWN LAMP 


Se TC 
CHART HOLD LAMP 


_ +o 
ALARM/PROMPT LAMP CHART HOLD 
- - ("ALARM / PROMPT 


a 


| r +X KEY 
Sac | Se a) SR 
Lt 
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ENTER 


Fig. 4-2-1 


Indicator lamps 


POWER lamp (green): 
PEN DOWN lamp (green): 


CHART HOLD lamp (green): 


ALARM/PROMPT lamp (red): 


Control keys 


Note: 


PEN UP/DOWN key: 


CHART HOLD key: 


ENTER key: 


+X key: 


-X key: 
+Y¥ key: 
-Y key: 


Lights when power is on. 

On when the pen is down. 

Lights when the plotter is in 
CHART HOLD mode 

Lights when there is an error. 
Flashes when a CALL GIN or 
PROMPT LIGHT command is 


received. 


Used to switch over between pen- 
up and pen-down. Raises or lowers 
the pen (carriage). 

When this switch is pressed, the 
paper is held to the writing panel 


(electrostatic adhesion pane!) 


The current position (coordinates) 
of the pen is transmitted to the 
external controller if this key is 
pressed during a CALL GIN 
command. 

Used to move the pen manually in 
the +X direction. 

Moves the pen in the -X direction. 

Moves the pen in the +Y direction. 


Moves the pen in the -Y direction. 


Chart hold on/off is controlled by pressing the CHART HOLD 


key itself, and is not affected by clear or interface clear 


commands. However, the chart hold is always off when the 


plotter is initialized (when the power is turned on). 


4-3 Description of tests 


The various tests are carried out by holding down specified keys and 
turning the power on at the same time. As explained in the previous 
section, the CHART HOLD function is off when the plotter is 


initialized (power is turned on). 


To ensure that the paper adheres to the writing panel while the tests 
are being carried out, turn the power on, press the CHART HOLD 
switch, smooth the paper, and then turn the power off again. 
Proceed with the tests as explained below, but be sure to press the 


CHART HOLD switch once again after each self-test starts. 


4 -3-] Self-test mode 


The MP2300 is provided with a self-test function which enables it to test 


itself. The self-test pattern shown in Fig. 4-3-1 is drawn by this function. 


Method of operation 


Confirm that the power is off, and set the paper and pens. Next, turn 
the power switch on while holding down the -X key. The MP2300 will 
immediately start drawing the self-test pattern. 


To stop this test midway, turn the power switch off. If this test 
pattern is drawn, the MP2300, except for the interface, is operating 


correctly. When the plotter has finished drawing the test pattern, it 
starts it again. 


Note: Once the power has been turned on, pressing the -X key 


does not start the drawing of the self-test pattern. 


Note: Check that there is no pen attached to the pen carriage 
before turning the power on. As soon as the power is 
turned on, the pen carriage goes to the pen station to pick 
up Pen |, then draws the test pattern with it. Subsequent 


self tests are done after exchanging pens. 


————_ 
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Example of drawing in self-test mode 


=e TEST OF PLOTTER [vme.u) xe 


+ 


+X 


Fig. 4-3-1 


4-3-2 Print mode (not available when plotter is in HP-GL command 


emulation mode) 


The MP2300 has a function which can print character codes exactly as they 
were input. This is called print mode. 


This function makes it possible to obtain a program listing, using the 
MP2Z300 instead of a printer. 


Method of operation 


Confirm that the power is off, and set the recording paper and pens. 


: 
! 


Next, turn the power switch on while holding down the +¥ (1) key. 


The pen will move to the lower left corner of the plotting area and 
start to write the characters Corresponding to the input codes in print 
mode. If a code with no character is input by mistake, it is written 
as a small, 2-digit hexadecimal number. When a terminator (line 


feed, etc.) is input, the plotter starts a new line. 


I 
I 
E 
a 
a 
=. 
4 
x 
id 
¥ 
i 
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This function is useful for making program listings or checking the 
input codes. Pressing the +Y key after the power is turned on will 
not activate print mode. 


Up to 79 lines of 90 characters each can be written in print mode. 


When line 79 has been written and a terminator is received, the pen 


returns to its initial position. Change the paper and press the +Y key, 
the plotter will start writing characters again. 


Note: Once the power has been turned on, pressing the +Y key 
will not activate print mode. 
Cancel print mode by turning off the power switch. 

Note: 


Check that there is a pen at position | of the pen station 


and no pen in the pen carriage before turning the power 
on. 


Example of printout in print mode: 


7s 10 REM * PRINT MODE * 
20 €%=CHABI3) 
30 LPRINT "M2400,1800," 


4@ LPRINT "X1,100,.6.10,0°;E8 
+k 50 LPRINT “M2400, 1800, ° 
60 LPRINT °X0,50,10,10,0°:E8 
70 LPRINT *AS30,025, ° 
80 FOR 1=1 105 
90 READ CB 
100 LPRINT "M*;2390418100;1750 
110 LPRINT "P*;C8:E8 
120 NEXT | 
130 DATA A,8,C,0,E 
140 FOR 1-0 10 10 
150 LPAINT °M":2310:179041850 
160 LPRINT USING “Peeai*:i*iG.es 
170 NEXT 1 


180 LPRINT “H° 
196 END 


Fig. 4-3-2 


The example in Fig. 4-3-2 is a listing printed out when LLIST Kl] is keyed in 
from the computer's keyboard when the plotter is in print mode. (If this 
program is not stored in the computer, nothing is printed out. The method 


of outputting listings differs according to the type of interface or 
computer used.) 


4-3-3 Interface test mode 


In this mode, al! data from the computer is printed out in the form of 


characters. This function can be used for debugging plotting data. (Data 
dump function.) 


Method of operation 


Turn the power on while pressing the -Y (|) key. The data received 
by the plotter will be printed in ASCII codes, as shown below. 
Characters not included in the code charts are printed as small, 


2-digit hexadecimals. 


(Note that in this test mode, the plotter outputs dummy data in 
response to all READ commands from the plotter (such as the CALL 
GIN command), except for READ STATUS WORD | and 3. Be careful 


when processing such data.) 


Example of printout in interface test mode 


J4o0 os M 300 2400 ¢0 os S$B80,08000 oa PFREQUENCY CHARACTEAISTICS03-00 o4 M 2600 
2300 oo o4 $50,05000 ea J5,PORAWN BY MP200003 oo o4 530,03000 or M 1200 100 
of 04 J6,PFrequency63 OO Oa P GRAPHTEC PLOTTER F° &t7749=%r 9 SENDS 9° 977 APIFN’ F FVI03 
op oa Jleoo on KB 500 2194 eb of DO $00 200 on oa M 676 200 ob oa 
O 676 2194 eo oa M B9B 2194 ob oa DO 898 200 on oa MK 1046 
200 oo ot O 1044 2194 oo oa M 1599 2194 ob oa D 1199 200 oo oa M 
1375 200 oo os O 1375 2194 of oa M 1500 2194 ob ot O 1500 
200 «0 oa M 1500 2194 ed oa DO 1900 200 oo oa M 1676 200 oo oa DO } 
676 2194 eo os M 1898 2194 oo ow DO 1898 200 ob oa K 2044 2 
00 eo oa DO 2044 2194 06 os HM 2199 2194 oo os D 2199 200 oo os HM 23 
75 700 oo ea O 2375 2194 od oa M 2500 2194 oo oa DO 2500 20 
0 oo of M 2500 2194 oo os D 2500 200 op oa M 2676 200 oo os DO 2676 
2194 e0 oa M 2698 2194 oo oa D 2898 200 oo os M 3044 200 
ep oc DO 3044 2194 oo #a MH 3193 2194 oo ot DO 3199 200 of os BM 3375 
200 eo o«4 O 3375 2194 oo o« M 3500 2194 oo oa D 3500 200 @o 
oa mM 3500 200 oo ea D 500 200 op os M 500 320 oo os D 3500 
320 o9 ow M 3500 390 #0 oa D $00 390 ob oa M S00 440 of ot OD 
3500 440 of 6a M 3560 479 op oa D 500 479 of oa BM S00 51 
0 eo oa DO 3500 510 od os M 3500 537 op oa D0 500 537 oo oa A $00 
560 eo o« O 3500 560 co os M 3500 581 oo et D $00 58! oo 
ea HM 500 599 oo oa D 3500 599 oo ox MH 3500 599 oo oa D0 500 
539 oo ea H 500 719 oo oa D 3500 719 oo oa K 3500 789 od oa D 
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Fig. 4-3-3 


Note: It is necessary to send data from a computer for this test. 


4-34 Pen-test mode 


This test mode checks whether the Carriage can pick up the pens normally. 


Method of operation 


Confirm that the power is off, set the paper, and place eight pens in 
the pen station. 


Next, turn the power switch on while holding down the three keys +X 
(—), -X (<-) and -Y (1) simultaneously. 


The pen carriage will pick up each of the pens in turn, starting from 
Pen |, and draw a square containing the number of that pen to the 
right of its pen position. After finishing with Pen 3, the pen carriage 
will return to the HOME position and wait for a plotting command in 
graphic mode. 


Turn the power off to interrupt this test. 


Note: Once the power has been turned on, pressing the +X (—), - 
X (+-), and -Y (|) keys will not activate pen-test mode. 
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4-3-5 Debugging mode 


This mode reduces the buffer memory capacity from its normal 6 Kbyte in 


order to locate the position in a Program which caused a plotting error 
during its execution. 
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Method of operation 


Turn on the power while pressing the ENTER key. The buffer 


memory capacity is reduced according to the interface used, as 
shown below. 


Centronics interface 10 bytes 
GP-IB interface 10 bytes 
RS-232-C interface 256 bytes 


% 


The reduction quantity when using the RS-232-C interface 
depends on the handshake method. 


Hardware handshake: DTR is off with 256 + 64 bytes 
X ON/OFF handshake: X-off when the remaining space is 32 
bytes, and X-on when it is 128 bytes. 


Note: Once the power has been turned on, pressing the ENTER 
key will not activate debugging mode. 


To cancel debugging mode, turn off the power switch. 


4-3-6 Graphic mode 


Use this mode to plot according to plotting commands from the computer. 
(Ordinary plotting is done in this mode.) 


Method of operation 


First set the paper and pens correctly. Confirm that there is no pen 


in the pen carriage and that Pen | is in the pen station. 


Next, turn on the power switch and then press the CHART HOLD 
switch. The pen carriage will move to the HOME position and wait 
for a plotting command. If a program is run in this state, the pen 
carriage will automatically pick up Pen |, unless a pen exchange is 


instructed by a plotting command, and Carry out the plotting. 


43-7 ROM and RAM checks 


The ROM and RAM within the plotter are automatically checked when the 
power is turned on. 


If any error is detected, the alarm lamp on the control pane! will notify the 
operator. If this occurs, contact our service office. 


Alarm indication 


The alarm lamp (red) lights or flashes under the following 
circumstances. 
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(1) When an error is found in the memory check performed when 
power is turned on. (See Table 4-3-1.) 
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Table 4-3-1 Memory error at power on 


Error status | Alarm lamp status 


| 


ROM/RAM error Flashing (once a second for 8 seconds, total 8 times) 


tt i 


RAM error Flashing (once a second for 5 seconds, total 5 times) 


ROM error | 


8 


Flashing (once a second for 3 seconds, total 3 times) 


The operation after the indication of an error can not be 
guaranteed. 


Note: 


The ROM/RAM check is done only once when the power is 
turned on. 
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5-1 


CONNECTION 
Notes on connection 


When connecting the power cord and the connection cables to the 


computer, plug them in firmly so that they do not come out during 
operation. 


When connecting the MP2300 to a computer, draw the test pattern in 


self-test mode to check that the plotter is operating correctly (see 
Section 4-3-1). 


Before connecting the MP2300 to a computer, read through the 
interface literature of both the plotter and computer. 


Graphtec supplies a wide range of literature and the connection 
cables for use with various computers. The use of our connection 


cables is strongly recommended when connecting the plotter to a 
computer. 


When using one of the dual-purpose RS-232-C and Centronics 
interface connectors, do not insert a cable into the unused interface 


connector. The plotter may not operate if a cable is connected in 
this way. 


5-2 Connection to computer 


To connect peripheral equipment (the plotter in this case) to a computer, it 
is first necessary to determine the type of signals or the procedure used to 


transmit them, on both sides. The circuitry or procedure which enables the 


connection of each of the two pieces of equipment is called an interface. 


Internationally standardized interfaces, which enable the easy connection 


of equipment which has the same type of interface, are called standard 


interfaces. 


Centronics, RS-232-C, and GP-IB interfaces are the standard interfaces 
provided for the MP2300. 


When connecting the MP2300 to a computer, carefully read the instruction 
manuals for the interfaces provided with both pieces of equipment, in 


addition to matching the interfaces on both sides. 


The following describes the methods of connection to various 
representative Computers. 

5-2-1 Connection using Centronics interface 

The Centronics interface is used for the printer of a computer. In most 
computers, this interface is connected to the printer terminal. 

For the connection to the computer, use the connector shown in 


Table 5-2-1, which lists representative computers. 


Note: Do not connect a cable to the RS-232-C interface connector 


when using the Centronics interface. 
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Table 5-2-1 Connection cables for Centronics interface 


Computer name Cable name 


MSX models 


PC-6001 
PC-6001 mk II 
PC-6601 
PC-8001 mk Il 
PC-8801 
PC-8801 mk II 
PC-100 
PC-9801 
PC9801LE/F 


PC-8001 


FM-7, New 7 
FM-8 


FM-77 
FM-L1 series 
FM-L68 


IF800 
MODEL 20, 30 


IF800 
MODEL 50 


Qc-1011 


Various 


OKI 


CA4001 


CA4001 


CA4002 


CA4003 


CA4005 


Use the cable 
provided with 
the IF80302. 


CA4005 


CA4005 


| 
| 


| 


Remarks 


Note that the printer 
interface is optional in 


some models. 


Connect to _ printer 
terminal. 
Connect to printer 
terminal. 
Connect to printer 
terminal. 
Connect to printer 
terminal 
Centronics paralie! 


interface (IF&80302) is 


necessary on the 
computer side. 
Centronics paralle! 


interface is necessary. 


Connect to printer 


| terminal. 


Plotter's switch settings 


The interface setting on the Plotter side is done by setting the DIP 
Switches S2 on the plotter's base, as shown in Fig. 5-2-1. The 


Centronics interface is enabled by turning off bit | of the ten-bit 


Switches $2. Turn the plotter's power off before setting these 


switches. 


“7. 


—4 
: -——_—__4_, Fig. 5-2-1 Centronics interface 
: dof! 


be COMMAND MODE : FP 


a2 21 


Interface connector 


No need to set these positions; they are not used by 
Centronics. 


Connection to computer 
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Before connecting the plotter to a computer, confirm that the plotter 


is switched off. 


Use the specified cable (see Table 5-2-1) for the connection to the 
computer. Plug the connector with the ICPU|seal into the computer's 


printer terminal and the connector with the|PLOTTER| seal into the 


plotter. (In some computers, plug the connector into the digital 


ss 


input-output port instead of the printer terminal.) 
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Conf irming the connection 


To confirm the connection, operate the plotter by sending data from 
the computer. The examples given below are in BASIC, which is the 
usual language for personal computers. Refer to these examples and 
check the plotter's operation, using the method most suitable for your 
computer. 


Check the operation in the following way. When the program shown 
below is keyed in and run, the plotter draws a circle of a radius of 
50 mm, with the character string ABC ....... XYZ inside it. The pen 
will return to the HOME position afterwards. (See Fig. 5-5-2.) 


Program listing 


1) Example using NEC PC series, Fujitsu FM-7, New 7, FM-77 or 
FM1L1 


10 REM * SAMPLE 5-2-1 * 

20 LPRINT“W1000,1000.500.500.0.3600"+CHR$( 3) 

30 X=600:Y=1000:C$="ABCDEFGHI JKLMNOPQRSTUVWXYZ” 
40 LPRIANT"M";X;Y;"P".C$; CHRS$(3) 

50 LPRINT "“H" 

60 END 


2) Example using Fujitsu FM-8 


10 REM * SAMPLE 5-2-2 * 

20 OPEN"O",#1,"LPTO:" 

30 PRINT#1,"W1000,1000,.500,500.0,36006" :CHRS(3> 
40 X=600:Y=1000:C$="ABCDEFGHI JKLMNOPQRSTLVWXYZ” 
50 PRINT#1,"M"3X;Y;"P";C$:; CHR$(3) 

60 PRINT#1,"H" 

70 END 


Note: If using the OKI IF800 series, change line 20 above to: 
20 OPEN "LPT2:" AS#1. 


ABCDEF GH] JKLMNOPORSTUVWXYZ 


Fig. 5-2-2 Plotting example 


5-2-2 Connection using RS-232-C interface 


When using the RS-232-C interface for connection, the conditions for data 
transmission must be set the same way for both the computer and the 


plotter. Set these conditions carefully because otherwise the plotter may 
not operate normally. 


The wiring of the connection cable may differ, depending on the computer 
used, so use the cable specified in Table 5-2-2 for connection to the 
computer. (This table lists representative computers.) Some examples of 


the connection of the MP2300 to a computer are given after Table 5-2-2. 


Note: Do not connect a cable to the Centronics interface connector 


when using the RS-232-C interface. 


Table 5-2-2 Connection cables for RS-232-C interface 


Manufacturer 


Computer name Cable name 


Remarks 
PC-8001 mk II 


PC-8801 

PC-8801 mk II Connect to the 
PC-980] CA4631-52 standard RS-232-C 
PC-9801E/F port. 

PC-100 


An expansion unit (PC- 
PC-8001 CA4631 -35 8011) is necessary on 
the computer side. 
FM-7, New 7 
(FM-8) Fujitsu 
FM-77 


FM-l1 series 


N 
Fujitsu CA4631-79 standard RS-232-C 
FM-168 
| port. 


The MB22406 RS-232-C 
| I/F card is necessary on 

CA4631-55 

the computer _ side. 

(Except for FM-8.) 


Connect to the 


Connect to the 
CA4631-30A standard RS-232-C 
port. 


EA; 
IF-800 series OKI} 


| An asynchronous 
| transmission adapter is 

IBM5550 IBM CA4631 -82 
necessary on the 


computer side. 


| An asynchronous 

= transmission adapter 1s 

i Be ila ite | necessary on the 
an ~ computer side. 


-232-C d 
MZ-80B | An RS “i C UF an 
CA4631-67. | (MZ-8BIO3 1S 
MZ-2000 Sharp | 
MZ-2200 | necessary. 


Computer name} Manufacturer | Cable name Remarks 
aa | Gonnect to the 
MZ-5500 , | 5 5-237 
h *A4631- ‘ ae 
26500 | arp S 5 standard RS-232-C 
port. 
Oo i 
Connect to the 
PASOPIAI6 | Toshiba | CA4631 -83 standard RS-232-C 
| | | port. 
ee ee ee. 
| Connect to the 
MULTI-16 Il Mitsubishi CAO0002 standard RS-232-C 
| port. 
Connect to the 
MB16001 Hitachi CA4631-86 standard RS-232-C 
port. 
Connect to the 
MBC-2000, 3000; Sanyo CA4631-20 standard RS-232-C 
port. 


Connect to channel A 
of the standard RS-232- 
C port. 


CA4631-5A 


M243, 343 
Connect to channel B 


of the standard RS-232- 
C port. 


CA4631-19A 
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6-1 Straight line drawing 
6-1-1 How to use the basic commands 


First, try drawing a triangle using two basic commands: the MOVE 
command which moves the pen when it is raised, and the DRAW command 
which draws straight lines. 


Refer to your computer's manual for how to key in the program and 
operate the computer: 


[E] [W) [RETURN] his erases the previous program. 


0 
Program entry Key in the program starting from line 109. 
“4 Always press the |RETURNikey at the end of 


each line. 


(L] (1) [S] (t] [RETURN] This displays the program listing on the CRT 


screen. 
0 


Check program listing Check for typing errors. 


Oo 
Check settings Check that the cables of the computer and 
plotter are connected, the plotter's paper and 

0 


pen(s) are set, and the plotter is switched on. 


[R} RETURN This runs the program. 
B 
Plotting 


Program listing 


REM * SAWPLEG6G-1-1 * 
E$=CHR$( 3) 
LPRINT "“M300.400," 


LPRINT "D1000.400.650.1006.300.400"-E$ 


END 
A 3 (650 ,1006 
\ 
oy \ 
\ 
L +&K 


1 ' 
(1) 300 , 400) (2, (1000 , 400) 


Fig. 6-1-2 Plotting example 
Explanation of program 
10 Comment statement 


20 Substitutes the character variable ES for the terminator code 
(used in line 40). 


30 Transmits the data within the double quote marks (" ") to the 
plotter. 
The MOVE command makes the plotter move the raised pen 
30 mm to the right and 40 mm upward from the origin to the 
position given by coordinates (300, 400). 


40 Sends the DRAW command to the plotter. The plotter draws a 
triangle by moving the (lowered) pen through the points (1) - (2) 
- (3) - (1). 
The ;ES at the right end of the line sends the terminator 


defined in line 20 to the plotter, to indicate the end of the 


parameters of the DRAW command. 


— 


50 Indicates the end of the program. 
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In this program example, the first data output to the plotter is: LPRINT 
"M300, 400,". 


When the characters within the double quote marks (" ") are sent to the 


plotter, the initial "M" is received as a MOVE command which moves the 
raised pen, and the plotter moves the pen to the coordinates given by the 
subsequent numbers, in this case (300, 400). 


The last comma (,) acts to punctuate this command from the DRAW 


command "D" on the next line. In standard BASIC, carrier return and line 


feed (CR, LF) codes are output after each LPRINT statement, so this 
comma can be omitted. However, since some computers do not output the 
CR, LF codes, it is best to include the last comma. 


The DRAW command in line 40 lowers the pen and draws a line as far as 


the specified coordinates. When drawing a continuous line connecting 


several points, as in this case, punctuate the coordinates by commas (,). 
There is no limit on the number of coordinate data points, and if the 


command gets too long, it can continue on the next line. 


Note that a special code called a terminator (ETX), which indicates the end 


of data, is necessary at the end of commands like DRAW in which the 


number of coordinate data points is not fixed. In this example, the 


character variable ES is first substituted as the terminator in line 20, and 
is output as ;E$ at the end of line 40. 


6-1-2 How to use variables 


Now modify the program given in Section 6-1-1 to enable output using 
variables. The figure drawn is the same as that of Fig. 6-1-2, but its 
position is moved slightly. Pen 2 is used. 


. Program listing 


10 REM * SAMPLE6-1-2 * 

20 ES=CHR$(3) 

30 READ X0,YO.X1.Y1.X%2,Y2.49,Y93 

40 LPRINT "M";X0; YO 

50 LPRINT "“J2." 

60 LPRINT "DD"; X13 YLiX2:Y2:X3:Y3:E§ 

70 DATA 300.500.1000,500.650.1106.:300,500 
80 END 


Explanation of program 
30 Reads the data on line 70 into each variable in sequence. 


40 Moves the raised pen to the coordinates substituted into 
variables XO, YO, by the MOVE command. 


50 Picks up Pen 2 by the NEW PEN command "J". 


60 Draws a line through the coordinates substituted into variables 
(X1, YL) to (X3, Y3). 


70 _— Indicates the coordinate data by the DATA statement. 


When using variables, as in this case, they must be outside double quote 
marks (" "). If a variable is put within double quote marks, the variable 
name is sent to the plotter as a character, which will make the plotter 
operate incorrectly. Semicolons (;) are generally used to punctuate 


variables. (The semicolons are not sent to the plotter, each is replaced by 
a one-character space.) 


Commas (,) can also be used for punctuation, but when a comma is used in 
standard BASIC, a 14-character space is inserted between the data points, 
so that unnecessary space codes are sent to the plotter. Therefore it is 
more convenient to use semicolons (;). 


It is possible to send the number of a new pen to be picked up, using the 
NEW PEN command "J". 


6-1-3 How to use commands to specify displacements 
In the previous examples, movements of the pen were specified by 


coordinates from the origin. In the following example, pen movements are 


specified as a series of displacements which draw a triangle. 


The line type specification makes the plotter draw triangles in short-short- 


long dashed lines, exchanging the pens in succession. 


Program listing 


10 REM * SAMPLE6-1-3 * 
20 E$=CHR$(3) 

30 LPRINT "L8.B200," 
40 LPRINT "M300,1500," 
90 FOR I=1 TO 6 

60 LPRINT "“J"3I 


70 LPRINT "“E606,-350.0,700,-606,-350":ES$ 
80 LPRINT "050,0,” 

90 NEXT I! 

100 LPRINT “J1,L0.H" 

110 END 2224 
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Fig. 6-1-3 Plotting example 


Explanation of program 


30 Specifies short-short-long dashed lines by the LINE TYPE 


command "L&", and the pitch of the broken lines as 20 mm by 
the LINE SCALE command "B200". 


40 Specifies the start point of the first triangle by the MOVE 
command. 


50 Specifies 6 repeats by a FOR loop. 


60 Outputs the NEW PEN command by a variable which specifies 
that Pens | to 6 are exchanged in succession. 


AWALUURRTRRE RCRA Preoei gk kihidg 


70 Draws the triangle specified by the displacements given by the 


RELATIVE DRAW command "E". 


80 Moves the raised pen over the distance specified by 
displacements given by the RELATIVE MOVE command "O". 


90 The NEXT statement of the FOR loop. 
100 


Picks up Pen | again, returns the line type setting to solid line, 


and returns the raised pen to the HOME position by the HOME 
command "H". 


RELATIVE MOVE and RELATIVE DRAW commands move the pen the 
specified displacement from its current position. These are useful for 


drawing the same figure at different positions or for repeating a plot. 


The line type and pitch specifications are valid for drawing straight lines or 
curves. Once they are sent to the plotter, the setting remains valid until a 


new specification is given by those commands. 


6-2 How to write characters 


Characters can be written by putting the code "P", for PRINT command, in 


front of the characters to be written. 
Specify the position of the characters by the MOVE command. 


Program listing 


10 REM * SAMPLE6-2-1 * 

20 E$=CHR$(3) 

30 LPRINT "M300,2000," 

40 LPRINT "A" 

50 LPRINT "“PX-Y PLOTTER(7° Dyv¥)";E$ 
60 END 


X-Y PLOTTER(7° 039) 


Fig. 6-2-1 Plotting example 


Explanation of program 


20 Substitutes the character variable ES for the terminator code 
ETX. 

30 Moves the raised pen to the start point of the characters. 

40 Returns the character size and other characteristics to their 
initial settings by the ALPHA RESET command "A". 

50 


Writes characters according to the PRINT command "P". 


When this program is run, the specified character string is written at a size 
of 3 mm, starting from the position (300, 2000). 


The ES at the end of line 50 acts as the terminator code defined in line 20, 


to indicate the end of data in the same way as in the DRAW command for 
straight line drawing. 


If this terminator is not given, any commands input after this will also be 
drawn as characters. 


6-2-2 How to specify the size and orientation of characters 


The size, orientation, and slope of written characters can be specified as 


required. The method of specifying them is illustrated in the example 


below. 


Program listing 
10 REM * SAMPLE6-2-2 * 


20 E$=CHR$(3) 3 () U 
30 LPRINT "M500.2100,” 
40 LPRINT "S100,Q80," ay 

Neath 


90 LPRINT “R300,193," 
60 LPRINT "PMP2300";E$ 
70 LPRINT “A“ 


80 END ' 
Fig. 6-2-2 Plotting example 


Explanation of program 
30 Moves the raised pen to the start point of the characters. 


40 Specifies the height of character as 10 mm by the ALPHA 
SCALE command "S100" and the spacing of characters as 8 mm 
by the ALPHA SPACE command "Q80". 


50 Specifies the orientation of characters as 30° by the ALPHA 
ROTATE command "R300" and their slope as 10° by the ALPHA 
ITALIC command "193". 


60 Writes the characters given by the PRINT command. 
70 ~_—sCWRessetts all specifications relating to characters. 


The specifications of commands relating to character print settings remain 
valid until they are changed or reset, which means that all the characters 
written after these commands are written at the size and orientation 


specified by them. 


It is best to return all the settings relating to character printing to their 
initial values by the ALPHA RESET command whenever you have used 


these commands in a program, so that they do not affect the next program. 


6-2-3 How to output characters as variables 


This is an example of a program which outputs characters as variables. 


When this program is run, the sentence "Input the points (X, Y)?" will be 
displayed on the CRT screen. In response, key in the position you want the 
characters to start at by, for example, 100, 2300 RETURN. This will move 


the pen to the position (100, 2300). The CRT will then display: "Input the 


characters:", so key in the characters you want written, and they will be 


printed. 


‘ Program listing 


10 REM * SAMPLE6-2-3 * 

20 ES$=CHR$(3) 

30 LPRINT "AS50,Q50,” 

40 INPUT "Input the points(X,Y)";X.,Y¥Y 

50 LPRINT "M";X;Y 

60 LINE INPUT “Input the characters: ";C§& 
70 LPRINT "“P";C$;E$ 

80 END 


. Explanation of program 


20 Substitutes E§ for the terminator (ETX). 


30 += Returns all character settings to their initial values by the 
ALPHA RESET command "A". 
The ALPHA SCALE command "S50" specifies the character size 
as 5 mm and the ALPHA SPACE command "Q50" specifies their 
spacing as 5 mm. 

40 Inputs the coordinates of the point at which the character 
writing is to start. 

50 


Moves the raised pen to the coordinates which have been input. 
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60 Inputs the characters to be written. 


70 Writes the character string substituted into C$, by the PRINT 
command "P". 


ES is the terminator indicating the end of the PRINT command. 


6-2-4 How to write special characters 


Use the CHRS function to output special characters, such as Greek letters, 
which are not on the computer's keyboard. The numerals in parentheses 
after CHRS$ give the code number for each character, as listed in the 
character code charts (see Tables 7-3-2 and 7-3-4). Ordinary 
alphanumerics can also be written by specifying their code numbers using 
the CHRS function. 


Program listing 


10 REM * SAMPLE6-2-4 * 

20 ES=CHR$(3) 

30 LPRINT “ASS0.Q50." 

40 LPRINT “M1000,.2000,” 

50 LPRINT “P":CHR$(225):"="{CHR$(C240)5 "reSin(" > CHRS(232) 2") "ES 
60 END 


Explanation of program 


50 Writes the whole of character string "@ = mr * Sin (0)", with 
the Greek letters specified by the PRINT command "P" in the 
following way: CHRS(225) gives "a", CHRS(240) gives "7", 
and CHRS(232) gives "@". 
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Fig. 6-2-3 Plotting example 
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6-2-5 How to display the values of numeric variables 


This is an example of a program which makes the plotter write a value 


which is substituted into a numerical variable. 


When this program is run, "Input an angle?" is displayed on the CRT screen. 


If you key in 60 RETURN, | for example, the computer will calculate the 


value of sine 60°, and make the plotter write the result of the calculation 
as shown in Fig. 6-2-4. 


Program listing 


10 REM * SAMPLE6-2-5 * 

20 E$=CHR$(3) 

30 LPRINT "AS50,Q50," 

40 INPUT “Input an angle":TH 

50 LPRINT “M1000,2200," 

60 LPRINT “PSINC"3;TH:")="3E$ 

70 LPRINT USING "PH. ####!":SIN(TH*3.14159268#/180),E$ 
80 LPRINT "H" 

SQ END 


+Y 


| SIN( 60 J=0.8660 
we Fig. 6-2-4 Plotting example 


. Explanation of program 
40 Inputs the angle. 
60 Writes the value of TH within the parentheses of "SIN( ) =". 


70 ~=Writes the result of the calculation made by the LPRINT USING 
statement, in the format specified. 


LPRINT USING “P#. ####! ” 


Ricrget eeaentigenarn amend 


| L_ Terminator code output 
Numeric format specification 


PRINT command character 


80 Moves the pen to the HOME position by the HOME command. 
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To make the plotter write the value of the numeric variable, output a 


PRINT command "P" and the numeric variable outside double quote marks 


("" "), as shown in line 60 of the above example. 


If a numeric value is output by a LPRINT statement, as in line 60 above, a 


space is usually inserted before and after the numeric if it has a positive 
value. 


To remove these spaces, or to specify the significant digits of the numeric, 
use an LPRINT USING statement such as that in line 70. (Refer to the 


manual provided with your computer for details.) 
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6-3 How to draw a circle 
6-3-] Basic method 


It is easy to draw a circle using the CIRCLE command "W", by specifying 


the coordinates of its center, its radius, and rotation angles. 


The CIRCLE command can not only draw a complete circle, it can also 


draw arcs, spirals, and polygons. The following is an example of a program 
using this command. 


Program listing 


10 REM * SAMPLE6-3-1 * 

20 E$=CHR$(3) 

30 LPRINT "W1600,1500,250,250,0,3600";E$ 

40 LPRINT "W1600,1500,250,250,900,-2700,600";5E$ 
50 LPRINT "W1600,1500,0,200,0,32767";E$ 

60 LPRINT "H" 

70 END 
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Explanation of program 


30 Draws a circle centered on the coordinates (1600, 1500) and of 
a radius of 25 mm by the CIRCLE command "W", moving the 
pen counterclockwise from 0 to 360°. 


LPRINT“ W 1690,1500,250,250, 0, 3600" -E$ 


ie Terminator 
Final angle, 360° 


Initial angle 
Final radius 
Initial radius 
Y coordinate of center 
X coordinate of center 


CIRCLE command 


40 Draws a hexagon by the CIRCLE command, moving the pen 


clockwise from the top right. The final parameter is the 
segment angle (60°). 


50 Draws a spiral by the CIRCLE command, moving the pen 
counterclockwise through 3276.7° (maximum value) while the 


radius increases from 0 to 20 mm. 


60 Returns the pen to the HOME position by the HOME command 
ls Le 


Specify the coordinates and radii in units of 0.1 mm, and angles in units of 


0.1°. The segment angle (number of segments) can be omitted, so output 
the terminator ES at the end of the CIRCLE command. 


Angles are based on the X-axis, and the direction in which the circle is 
drawn is determined by the relative size of the initial and final angles. In 
other words, the circle is drawn counterclockwise when the initial angle is 


smaller than the final angle, and clockwise when the initial angle is the 
larger. 
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6-3-2 How to round the corners of a square using arcs 


The RELATIVE CIRCLE command makes it easy to draw arcs or circles 


without specifying their centers. This makes it possible to round the 


corners of a square by drawing arcs continuing from straight lines. 
This is an example of a program using this command. 


Program listing 
10 REM * SAMPLE6-3-2 * 
20 E$=CHR$(3) 
30 LPRINT "M1500.700,E300.0":E$ 
40 LPRINT "150,50.-900,0";E$ 
50 LPRINT "E0,200";5E$ 
60 LPRINT "150,50,0,900":E$ 
70 LPRINT "E-300.0";E$ 
80 LPRINT "J50.50,900,1800":ES$ ( 
90 LPRINT “E0,-200";E$ |, 
100 LPRINT "150,50.1800,2700";E$ 


110 LPRINT “H" Fig. 6-3-2 Plotting example 
120 END 


30 Draws a 30-mm straight line to the right from the point (1500, 


700). 
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“- Explanation of program 
aot 
—_ 
—_ 
—_ 40 Draws an arc of a radius of 5mm from -90° to 0° by the 
—_ RELATIVE CIRCLE command "}". 
50 Draws a 20-mm straight line upward. 
60 Draws an arc of radius 5 mm from 0° to 90°. 
70 Draws a 30-mm straight line to the left. 
80 Draws an arc of radius 5 mm from 90° to 180°. 
aad 
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90 Draws a 20-mm straight line downward. 
100 Draws an arc of radius 5 mm from 180° to 270°. 
110 Returns the pen to the HOME position. 
6-4 How to draw a curve 
6-4-] Basic method 
Use the CURVE or RELATIVE CURVE command to make the plotter draw 
a curve by interpolating between specified data points with cubic curves. 


This is an example of a program using the CURVE command. 


Program listing 


10 REM * SAMPLE6-4-1 * 

20 E$=CHR$(3) 

30 LPRINT “YO.1300.340,1420.450,1480.160," 
40 LPRINT "1580,530,1660,80,1810,450,"° 

50 LPRINT "1880.160.1980.330";E$ 

60 LPRINT "H" 

70 END 
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Fig. 6-4-1 Plotting example 
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Explanation of program 


20 Substitutes ES for the terminator (ETX). 


30 Specifies an open curve and outputs data by the CURVE 


command "YO,". 


40 Continues the data output. 


50 Continues the data output, with a terminator at the end to 


complete the CURVE command. 


The CURVE command has open curve and closed curve specifications. An 


open curve is specified in this program example, but if a closed curve is 


specified, the start and end points of the data are connected to form a 
closed curve. 


Specify a closed curve by making the CURVE command "Y1,". There must 


be at least three points in the curve data, and there must be a terminator 
at the end of the last data point. 


6-4-2 Data output using variables 


This is an example of a program in which the data of a curve is defined by 
DATA statements and is output as variables. 


The data used here is the same as that in Section 6-4-1, so the plot is the 
same as that of Fig. 6-4-1. 
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Program listing 


10 REM * SAMPLE6-4-2 * 

20 E$=CHR$(3) 

30 LPRINT “YO,” 

40 FOR [T=1 TO 100 

90 READ X.Y: 1F X+Y=0 THEN 80 

60 LPRINT X:Y 

70 NEXT | 

80 LPRINT E$ 

90 LPRINT “H” 

100 DATA 1300.340,1420,450,1480,160 
110 DATA 1580.530,1660,80,1810,450 
120 DATA 1880,160.1980.330,0.0 

130 END 


Explanation of program 
20 Substitutes ES for the terminator (ETX). 


30 =©Outputs the CURVE command with open curve specification 
sara! Sa 


40 FOR loop (the 100 of FOR I = | TO 100 must be at least 9 in 
this case). 


50 Reads curve data into the variables X, Y. If the data is (0, 0), 


data input is finished, so contro! jumps to line 80. 
60 Outputs the curve data. 
70 Repeats the FOR loop by the NEXT statement. 
80 Outputs the terminator to complete the CURVE command. 
90 Returns the pen to the HOME position. 


100 - 120 


Curve data (The final (0, 0) indicates the end of the curve data). 
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Curve data is often output as variables. The method shown in this 
example, in which curve data is output in the form of a FOR - NEXT loop 
sandwiched between the CURVE command and the terminator, makes it 


possible to output an unlimited amount of data. 
Array variables can also be used. 


Note that in this method, the command's terminator is initially set as the 
ETX code (03H), so the CURVE command does not end even when the 
command and the data output are not on the same line. However, if the 
terminator is changed to the codes CR, LF (Carriage Return, Line Feed) by 


the TERM command, the curve is not drawn when the command and the 


curve data are on different lines. 


6-5 How to draw coordinate axes 


When drawing a bar graph or line graph, it is necessary to insert graduated 
coordinate axes. This can be done easily by using the AXIS command "X", 


This is an example of a program using this command. 


Program listing 


10 REM * SAMPLE6-5-1 x 

20 E$=CHR$(3) 

30 LPRINT “M2400,!1800," 

40 LPRINT "X1,100,6,10,0";E$ 

90 LPRINT "M2400,.1800." 

60 LPRINT "X0.50,10,10,0";3E$ 

70 LPRINT "AS30.Q25," 

80 FOR I=1 TO 5 

90 READ C$ 

100 LPRINT “M";2390+1%*100;1750 
110 LPRINT "P":C$;E$ 

120 NEXT I 

130 DATA A.B.C.D.E 

140 FOR IJ=0 TO 10 

150 LPRINT "M":2310;1790+1%*50 
160 LPRINT USING “P###! "J 1*10,E$ 
170 NEXT ] 

180 LPRINT “H" 

190 END 


Fig. 6-5-1 Plotting example 
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Explanation of program 
20 Substitutes E$ for the terminator. 
30 Moves the pen to the start point of the coordinate axes. 


40 Draws the X-axis (horizontal axis). 


LPRINT"X1,100 ,6,10,0° , ES 


| 


Terminator 


Length of scale marks in negative direction 
Length of scale marks in positive direction 
Number of repeats of graduations 
Length of each graduation 
X-axis direction specification 
AXIS command 


50 Moves the pen to the start point for the next axis. 


60 Draws the Y-axis (vertical! axis). 


70 Sets the size of characters to 3mm and their spacing to 
2.5 mm. 


80 - 130 


Inserts item names along the horizontal! axis. 


140 - 170 


Inserts the numbers 0 - 100 along the vertical axis. 


180 Returns the pen to the HOME position. 
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There are two ways of specifying graduations when drawing coordinate 
axes. One is the method used in the example given above, in which a unit 
length and number of repeats is specified. The other method is to specify 
the total length of the axis and a number of divisions. See the section on 


this command for how to specify these parameters. 


The LPRINT USING statement can be used for inserting values into a scale, 
as in this example, to provide a clear graph. 


6-6 HATCHING command 
6-6-1 Hatching of bar graph 


The HATCHING command can be used when drawing a bar graph, to insert 
hatching into the bars easily. 


This is an example of how to use the HATCHING command. 


When this program is run, a bar graph is plotted within the coordinate axes 


shown in Fig. 6-5-1, to provide the graph shown in Fig. 6-6-1. 
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CULL b bes cccddddddeddeuwens" 


100 - 
10 REM * SAMPLE6-6-1 30 | Y 
20 E$=CHR$(3) [ Y 
30 FOR I=1 TO 5 70 | Oy 
40 READ D 60 + UY GAG, 
50  LPRINT "J"s141 50 | WODU 
60  LPRINT “M";2360+1*100:1800 AQ | ‘YG, 
70 LPRINT "%":3;80;D%5;20:450:E$ 39 —YUGG 
80 NEXT | 30 "GY "YG 
90 DATA 20.43.66.100.72 | —YGHGY 
100 LPRINT "“J1,H" Or YA Wy, 
110 END 0 
+Y A B C D E 


Program listing 


Fig. 6-6-1 Plotting example 


Explanation of program 


20 


30 


4Q 


50 


60 


70 


Substitutes ES for the terminator. 

Repeats the FOR loop five times. 

Reads bar graph data. 

Exchanges pens in turn from Pen 2 to Pen 6. 
Moves the pen to the start point of the bar graph. 
Draws the bar graph. 


LPRINT"%”" .3;80;D~* 


ui 
to 
Cc 
pts 
oA) 
oC 
a 
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Terminator 
Slope of hatching (45°) 
Line spacing of hatching (2 mm) 
Calculation of bar length in Y-axis direction 
Width of bars in X-axis direction (8 mm) 
Type of hatching (hatching of bar graph) 
HATCHING command 


80 Repeats the FOR loop by the NEXT statement. 


90 Defines the bar graph data. 


There are several] types of HATCHING command to provide hatching within 
a square, segment, or any string of points, etc. These are selected by the 
parameter after the "%" of the HATCHING command. See the description 
of the HATCHING commands for details. 


6-6-2 Hatching of circular graph 


This is an example of a Program which uses the HATCHING command to 


hatch fan shapes. A circular graph can be drawn with this function. 


Program listing 


10 REM * SAMPLE6-6-2 

20 ES=CHR$(3) 

30 LPRINT "M2700.1200," 

40 LPRINT “J].%13.300,.100,.900.-450,20.450":E$ 

90 LPRINT "J2.%13.300,100,-450.-1800,20,.-450":E$ 
60 LPRINT "J3.%13.300.100,-1800,-2700.10.900":E$ 
70 LPRINT “J1,H" 

80 END 


ae | 


Fig. 6-6-2 Plotting example 
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Explanation of program 


20 Substitutes ES for the terminator (ETX). 

30 Moves the pen to the coordinates of the center of the circular 
graph. 

40 


Selects Pen i, draws a fan shape, and hatches it with a line 


spacing of 2mm and a slope to the right of 45°, by the 
HATCHING command "%". 


| 
Terminator 

Hatching angle 

Hatching line spacing 
Final angle of fan shape 
Initial angle of fan shape 
Radius of inner circle 
Radius of outer circle 
Specification of hatching in fan shape 
HATCHING command 
NEW PEN command 


50 =Selects Pen 2, draws a fan shape extending from 45° to -180°, 
and hatches it with a line spacing of 2 mm and a hatching angle 
of 45° to the left. 

60 Selects Pen 3, draws a fan shape extending from -180° to -270°, 
and hatches it with vertical lines at a spacing of I mm. 

70 


Selects Pen | again and returns to the HOME position. 
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6-6-3 Hatching within String of points 


The HATCHING command can also hatch within a Biven string of points. 


This function makes it €asy to hatch within complicated shapes, such as 
those used in drafting. 


This is an example of a program which uses this function. 


Program listing 


[0 REM * SAMPLE6-6-3 » 

20 E$=CHR$(3) 

30 LPRINT "%23,10.900." 

40 FOR 1=1 To 190 

50 READ X,Y:1F X+#Y=0 THEN 80 

GU LPRINT X:¥ 

70 NEXT | 

80 LPRINT E$ 

90 LPRINT “H" 

100 DATA “440.550. 2640, 200, 2840 .650,3040,200.3240,550.0.0 
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Fig. 6-6-3 Plotting example 
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Explanation of program 


20 


30 


40 


50 


60 


70 


80 


90 


100 


Substitutes E§$ for the terminator (ETX). 

Specifies hatching within a string of points by the HATCHING 
command "%23,". The hatching is vertical lines at a spacing of 
1 mm. 


FOR loop (in this case, the final value must be at least §). 


Reads in data on the string of points. Data ends when the 


coordinates are (0, 0). 


Sends the data on the string of points to the plotter. 


NEXT statement for the FOR loop. 


Outputs the terminator to complete the HATCHING command. 


Returns the pen to the HOME position. 


Data on the string of points. 


6-7 Application examples 


It is possible to draw graphs using only the commands described so far, 


polar coordinate commands can make graph drawing much easier. 


This section gives two practical methods of drawing circular graphs and 


radar charts, 


using the polar coordinate commands. 


reference when writing your own programs. 


Listing of program for 
drawing circular graph 


(10 
-TeJ:¢ 

C$-CHR$(Q 

SEC 

ASC] j= 

POAD BCT 

A=AeCDCl 

l=]e] 

GOTO 1230 

LPRINT"*P1000.1000.900": -aiLg$ 

FOR J=1 To I-1 

C2=Cl Bt) 

PN=CJMODB}¢] 

LPRIANT" J"; PN 

LPRINT“uPO LO" SES 

LPRINT™213,500. 200, 

C3=(C2-ChI/2¢C] 

LPRINT"RP* 3C3; 250: 450:€$ 

LPRINT"LPI“ E§ 

IF C3>A/2 THEN LPRINT"LP7" 6g 

LPRINT“"K “TASCJISE$: "LP?" ESi cp: 

CURSCIODS "C" BCD S OES 

Cl=C2 

NEXT J 

LPRINT"" Ji,” 

LPRIAT"P200.0°: Eg 

LPRINT"}200, 200,900. 4500" :E$ 

LPRINT“MP500,0°:E$ 

LPRINT“1500,500,900.4500":E$ 

LPRINT“LP4°;&§ 

LFRINT“HP25,0":E$ 

LPRINT"K3°99¢":E§ 

LPRINT“MP-25,07:E§ 

LPRINT"P" i AL E$ 

LPRINT“A"™ 

END 

1000 DATA POTS. 621. 0294,445. 9K, 407, 


729). 268,226,181. 89041°4, 80. END 


"END" THEN 190 


c 


( 
( 
} 
] 
) 


“CLiC2: 30: A/BaJ Eg 


but 


Use them for 


Listing of program for 
drawing radar chart 


[ 


1Q 
0 
0 
a 
0 


0 
0 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
1000 


Nae td —o 


1010 
1020 
1030 


feress —-—— 


C$=CHURS(I) 
LURINT™ *P 200 


FOR 
LPRINTTRE" 3 1:4 


0.1000.900,-7":E§ 
LPRINT"LP a": 

1-0 TO G 
20:1 
NTL Ere 


I 
IF 150 THEN LPR 
N “3 L$ 


IF 1>3 THEN Ur 
READ Ag 
LPRINT"P" AS; ES 
NEXT 1 

TOR J=0 TO 10 
LPRINT"“MP*: Je 100; "07 .C§ 
LPRINT"LP4";C§ 

LPRINT’P": JES 

LPRINT"L4I.050," 
LPRIAT "MP"; 100*J:0:F§ 

LPRINT" 3"; 10090; 100J; 900; 4500:E$ 
NEXT J 
LPRINT“LO, Bog," 

FOR J=!I TO 3 
LPRINT"J"i Je] 

REAO B 

BO=Bei00 

LPRINTHP" :BO:0;E$ 
FOR l=! TO & 

READ B 
LPRINT"DP" ; 6100; 1;C$ 
NEXT | 

LPRINT"DE" :BO0;E$ 
LPRINT"EP2" cg 
LPRINT™PiSoo.1": C$ 
LPRINT"O1O";-J¥iog 
LPRINT"CI00.0";E$ 
LPRINT"P No. ":J:E$ 
NEXT J 

LPRIAT"A" 

CND 


DATA SUNDAY , JONDAY , TUCSDAY , WCDNESDAY, 
THURSDAY. FRIDAY, SATURDAY 
DATA 9.6,7.3.5.4.8 

DATA 7.7.8.6, 

DATA 5.1,.6,4 
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Circular graph 


This section describes the program for drawing a circular graph. 


- 10) 100: Array declaration 
110: Initialization of variables 


120: Specification of terminator 


’ \ 
\ Data read-in | 


130 READ A$ (1) 

140 IF A$C(I;="END” THEN 190 . 

150 Bah es 1) S ASI): Character variable for item names 
160 A=A+B(1) B(I): Numeric variabie for data 

i70 [=I+1l 140: End : 

180 GOTO 130 : End-of-data detection 


160: Calculation of total amount of 


data 


This value is used to express 360°. 


Specification of polar origin: 


190 LPRINT"*P1000,1000,900";-A;,L$ 


ES |) 


@ 2) 3 


This specifies the polar origin as (1000, 1000). This point is used as 
the center of the circular graph. Because it is a circular graph, the 


+Y direction must be set to 0, so (2) rotates the polar coordinate 
system through 90° (900). 


Normally, the data values must all be converted into proportional 
values with 360° expressed as 100%. However, if the total volume of 
data is input, as in (3), each data value can be automatically 
converted into a proportional value. In this example, (3) has a 
negative value so that angles are measured positively in the 
clockwise direction. (In the initial setting, they are measured 


positively in the counterclockwise direction.) 
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(Graph plotting 


200 FOR J=! TO I-} 
320 NEXT J 


210 C2=C1+BlJ) 
220 PN=(JMOD8) +1 
~30 LPRINT“J";PN 


240 LPRINT"\IPO,O">E$ 


290 LPRINT"413,500,200, "C1.C 


This part of the program writes all the 


items, item names, and their values. 


I-| is specified because the counter of 
line 170 includes the detection of the 
"END", indicating data end, as part of 
the count. 


210: Specifies the final angle when 


drawing one item. 


220 Specify that the color is changed 

230° for each item. The number of the 
pen used is calculated by adding | 
to the remainder obtained by 
dividing J by 8. The plotting starts 
with Pen 2. 


2;30;A/8%J;E$ 


240: Moves the raised pen to the polar 


origin. 


250: Plots the data for each item. 


This draws a fan shape from Cl to C2 (the data values for each item), 


and hatches inside it at a line spacing of 3 mm (30) and at an angle 


which is 45° greater than the hatching of the previous item. The 


data given in these lines can be used as graph-plotting data without 


any Conversion. 


The hatching angle is increased by 45° for each data item. 
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260 C3=(C2-Cl)/2+Cl 260: Determines the angle of each 
270 LPRINT"RP";C3;250:450:E% 


pointer line. 


270: Draws a pointer line for the name 


of each item. 


These lines draw a pointer line for the name of each item. The angle 


of each pointer is calculated by line 260 so that it starts from the 


center of the corresponding item. 


Each pointer is 25 mm (250) long and starts from a point whose polar 
coordinates are 45 mm (450) from the polar origin, at the angle C3. 


280 LPRINT"LP1";E$ 
290 IF C3>A/2 THEN LPRINT"LP7";E$ 
300 LPRINT""K “;A$(J).E$;s"LP7";5E$,"P";CHR$(10)5"(";5BCJ)5") 


These lines write the name 280: 


of each item and a data 


Specifies the start point (bottom 
left of the first character) for the 
value. The start point writing of the item name. 
of character printing varies 

according to the plotting 290: 


position. 


Changes the position of the item 
name if its data exceeds 50% of 
the total. (Bottom right of last 


CHRS(10) functions as a LF character). 


(Line Feed) command. 


300: Prints the item name and data 

value on two lines. 
310 Cl=C2 310: Sets the final angle of the fan 
shape drawn by line 250 as the 


initial angle of the next item. 
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320 
340 
350 
360 
370 


380 
390 
400 
410 
420 
430 
440 


LPRINT" "JI," 
LPRINT":4P200,0";+E$ 


LPRINT"J290,200,300,4500" 


LPRINT"MP500,0";5E$ 


LPRINT"1500,500,900,4500" 


This part redraws the inner 
and outer circles of the 
circular graph which have 
just been completed, to 
make the graph more 
visible. (The color changes 


for each item.) 


The initial angle of the plot is defined as 900 by line 350, which is not 
influenced by the "‘\P" command, in order to make all the start 


points of the plot the same. 


LPRINT"LP4"5E$ 
LPRINT"HP25.0"3E$ 
LPRINT"KI" 994" ,E$ 
LPRINT"MP-25,0";E$ 
LPRINT"P";A;E$ 
LPRINT"A" 

END 


> E$ 
340 
IES : Draw the inner circle. 
350 
360 
: Draw the outer circle. 
370 


330: Selects Pen l. 


(This is ' \P" because of the JIS codes.) 


380: Specifies the start point of the 


ad 


characters to be written at the 


re 


center of the graph. (The bottom 
right of the character at the 
center of the character string, in 
this case.) 
390 “e - 
: Writes "3° 954". 
400 
410 ss 
: Writes the total. ig 
420 ee 
er 
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430: Returns all character settings to 


their initial values. 
440; END 
The total of the data is written in the center of the graph 


The character settings are reset by line 430. 


1000 DATA #9¥39,621,972%94,445,+9K7,407, F297" .268,m>49. 181.8 vn1b > 9,80,END 


Data 


The item names and the corresponding data are written alternately. 
"END" is input at the end to indicate the end of data. 


The plotting position of this graph can be altered as required by 
changing value (1) in line 190. 


This example uses READ and DATA statements, but it is also 


possible to input the data directly by changing lines 1390 and 150 


to INPUT statements. In that case, specify a larger value for 


the array in line 100. 


Note: Value (3) in line 190 can range from -32767 to 32767, but 
note that all the resolutions during plotting will be 0.1° 
for values of 3600 or more. 

6-7 -2 Radar chart 


This section describes the program for drawing a radar chart. 


§(3 100: Specifies the terminator. 
0 ES$=CHR$(3) 
ats LPRINT"*P2000,1000,900,-7".E$ 
Lo mh Et ~~ sOLLO: Specifies the polar origin. 
D ® Ga 
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This program plots a radar chart consisting of 7 items, 
number (3) is set to 7. 


so the division 
It is a negative number because angles are 
measured positively in the clockwise direction. (2000, 2000) is the 
polar origin and the +Y direction is set to 0°. 


ee 
pea faces —e 120: Specifies the position of the first 
LPRINT"RP": IT: 11C00:C0:E$ item name. (Center of the 
If” 150 THEN LPRINT"LP!I’ 2g 
IF’ 1>3 THEN LPRINT"LP7":E$ 
READ A$ 
\ " he ° 
ee P" TAS. E$ 130: Specifies the angle parameter of 


polar coordinate command "RP". 


character string.) 


140: Draws the coordinate lines of the 
graph. 


150 Vary the position of each item 
160° name according to the angle of the 


corresponding coordinate line. 
170: Reads in an item name. 
180: Writes the item name. 


This part of the program 
draws the graph's coordinate 
lines and writes the item 


names. 


It draws seven 110-mm 
(1100) lines from the origin 


at the set angles. 


It then writes each item 


name starting froma 


I 

ha 
) 7 
a 
P| , 
aa 
ay 
| 
Wa 
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position specified with 
respect to the end point of 


the corresponding line. 


200 FOR J=0 TO 10 
i 
270 NEXT J 


This draws the scale values and scale lines. 


210 LPRINT"MP";J*100:"0";5E$ 

220 LPRINT"LP4";E$ 

230 LPRINT"P";J;E$ 
This writes scale values 
from 0 to 10 at 1O-mm 
(100) intervals. 


240 LPRINT“L4,B50," 
250 LPRINT"MP";100*J;0;E$ 


210: 


220: 


230: 


Specifies the position for each 
scale value. In this case, the 
specification is steps of 19 mm 


(100). 


Specifies the start point for the 
writing of the scale values. (The 


center in this case.) 


Writes the scale values. 


260 LPRINT"]";100%J;100%J:9N0;4500;E$ 


This draws the scale lines. 


240: 


The type of line is specified 


by line 240. 


250: 


260: 


Specifies the line type of the scale 
lines. (Input "LO" or erase this line 


to draw solid lines) 


Specifies the positions of the scale 


lines (drawn by the CIRCLE 


command in this case). 


Draws the scale lines using the 
CIRCLE command. The angles are 
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80 LPRINT"LO,BIOO." 


This returns the line type 
settings to their initial] 


Values. 


290 FOR J=1] TO 3 


( 
440 NEXT J 


This part of the program 
Plots the graph. To add 
more sub-items, change the 
values in line 290 and add 


the data. 


300 LPRINT"J"3J+4] 

310 READ B 

320 BO=B¥100 

330 LPRIN "MP"; BO: 0:E$ 


To move to the start point 
of the graph, the plotter 
reads in the first data point 


for each sub-item. Graph 


specified as 900 to 4500 to make 


the start and end points the same. 


300: Selects the pen to change color for 
each sub-item. 


310: Reads in graph data. 

320: Converts the read-in data into 
actual displacements. (Also 
specifies the start point of the 


plotting.) 


330: Moves to the start Point of the 
plotting. 
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data is given as 0 to 10 and 
sO is converted into actual 


displacements. 


340 FOR I=1 TO 6 

350 READ B 

360 LPRINT"DP";B«*1l00:1;E$% 
370 NEXT I 


This reads in the data, 
starting from the second 
data point, and draws lines 
in turn from the position 
given by the first data 


point to be read in. 


380 LPRINT"DP";B0;0;E$ 


To join the start and end 
points of the plotting, this 
draws a line from the final 
data point to the point 
specified by line 320. 


340: 


350: 


360: 


This is a loop for reading the 
remaining data. If sub-items have 
been added, increase the number of 
times this loop is repeated to 


match the number of ttems added. 
Reads in data. 


Draws lines in sequence from the 


point given by line 330. 


380: Connects the initial and final data 


points with a line. 


390: Specifies the position of the start 


of sub-item writing. 
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450 
460 


1000 
1010 
1020 
1030 


LPRINT" LP" ES 400 Move to the = sub-item writing 
LPRINT"MP1i500,1".E$ : 


LPRINT"O10";-J*100 410 position. 
LPRINT"E100,0":E$ 
4 io. TITE 
eee oe oss 420: Draws a sample of a graph line 


before each sub-item. 


430: Writes the sub-items. 


This part writes the sub- 
items automatically in 
numerical order. To write 
these by inputting data, see 
the explanation of data 


input. 


aoe 450: Returns the character settings to 


their initial values. 


460: End 


DATA SUNDAY, MONDAY, TUESDAY , WEDNESDAY, THURSDAY, FRIDAY, SATURDAY 
DATA 9,6,7,3,5,4,8 


DATA 7.7,8,6,2,1,5 
DATA 5.1,.6,4,.3,3,10 


Line 1000 provides the names of the items. 


Lines 1010 to 1030 provide graph data for each of the sub-items. 
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7, DESCRIPTION OF COMMANDS 


7-1 How to switch between commands 


The MP2300 has three types of commands: built-in personal plotter 
commands, including many new ones which used to be provided only with 


more sophisticated models; the original DIGIPLOT (MP1000) commands; 
and HP-GL emulation commands. 


These three types of command can be used simply by setting switches. 


The plotter is supplied from the factory set for personal commands, which 
are superior to the DIGIPLOT commands. 


personal plotter commands is recommended. 


In general, the use of these 


However, if you already have software for DIGIPLOT commands, it is 


possible to set the plotter for them, as described in this section. 


The method of switching between personal plotter, DIGIPLOT and HP-GL 
emulation command modes is described below. 


Procedure 


Turn the plotter off, then set the change-over switches on its base as 
shown below. 


Change-over switches 


Fig. 7-1-1 Base of MP2300 


Change-over These figures show how the plotter is set 
switches for personal plotter commands (FP) when 
1 2 bit 2 of Sl is at OFF, and for DIGIPLOT 
i l commands (MP) when it is at ON. 
OFF 
$1 
Fig. 7-1-2 
For DIGIPLOT For personal plotter For HP-GL emulation 
(MP1000) commands (FP5301) commands commands 
1 2 1 i il 
OFF OFF OFF 
$1 $1 Si 
Fig. 7-1-3 
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Mechanical origin 


Terminology 


HOME position: 


OFFSET point: 


GDU (Graphic Display 


Plotting area: 


The origin that is autornatically set when the 


plotter is initialized. 


A programmed origin which can be set as 
required by the OFFSET command. It is the 
sarne as the HOME position when the plotter is 
initialized. 


Unit): 

The minimum programmable unit. 
Coordinates are all expressed as_ integral 
multiples of this unit. If FACTOR is not 


activated, the size of a GDU is set at 0.1 mm. 


The area set by specifying LOWER LEFT and 
UPPER RIGHT. The maximum valid plotting 
area (400 x 285 mm) is defined as the plotting 


area when the plotter is initialized. 


OFFSET 
LOWER LEFT UPPER RIGHT 


ia Writing panel 


Hatching shows 
plotting area 


Fig. 7-1-4 Plotting area 


Direct command: A command that is executed immediately it is 


received by the plotter and is not stored in the 
buffer memory. 
CLEAR, INTERFACE CLEAR, READ STATUS 


WORD 1, and READ STATUS WORD 3 are 
direct commands. 


Command data byte: Expressed as ASCII characters to indicate the 
kind of command. This must be put at the 
beginning of each command. 

The command data byte is indicated by 
uppercase letters in the description of each 


command in this manual. 


Numerical parameters:These are added as parameters such as 


coordinates, lengths, or number of times for 
each command. Parameters are defined as 
decimal numbers in ASCII characters within 
the range of -32767 to +32767. There is no 
limit on the number of digits in a decimal 
number, provided that it is within this range. 
However, numbers exceeding 2'4 (16384) are 
not permitted for coordinate values. (Note 
that some commands have limits on the 
numerical values of their parameters.) 

"+" and "-" signs can be used for decimal 
numbers. If no sign is specified, the number is 
handled as a positive number. Decimal points 
and decimal fractions are not regarded as 
errors, they are just ignored. 

Numerical values with no integer part, such as 
-123, or which include an exponent, such as 
123E-1, are not permitted. Parameters are 
indicated by lowercase letters in the 


descriptions of the commands in this manual. 


; 
% 
a 
N 
a) 
a”) 
a) 
2) 
me) 
=) 
=E) 
=) 
=@ 
ay) 
a} 
DI 
i 
eat) 
= 
=> 
—_ 
ws 


Correct examples 3450, -345, +345 


Character parameters: Character codes which are added to commands 


Delimiter: 


Terminator: 


as data for the writing of characters, and 
which are specified as ASCII characters, or JIS 
7-bit or 8-bit codes. (See the code charts at 
the end of this manual for details.) 
Examples "A" “7 nt thas 
(41). Gl)i, (Bl), ¢ or 
SO (31). 


Always put a delimiter at the end of each 
numerical parameter to punctuate it. 
However, in commands like DRAW, RELATIVE 
DRAW, USER'S PATTERN, CURVE and 
RELATIVE CURVE, which have a variable 
number of parameters, it is necessary to put a 
terminator after the last parameter. 
The following can be used as delimiter: 

SP (space) 

CR (carriage return) 

LF (line feed) 

, (comma) 

+ (plus sign) 

- (minus sign) 
In the descriptions of the commands in this 


manual, commas are used as delimiters. 


Indicates the end of a command which has a 
variable number of parameters (numerical or 
character). In the initial setting, ETX (the 
End-of-Text code, 03H) is the terminator. 

If the ETX code is not received at the end of a 


command like PRINT, the next command to be 


received will also be handled as character 
parameters and written out as characters. 

In standard BASIC, the terminator is defined 
as CHRS(3), but CR (Carriage Return), LF 
(Line Feed), etc., can also be specified as 
terminator by the TERM command. 

Sending another terminator when all the 


previous Commands have ended has no effect. 
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DRAW command: Straight line drawing 


Command symbol D (uppercase letter) 


Function 


Input format 


Draws a_ straight line in the absolute coordinate 
system, with the pen down. 


D x1. yi, X20 ¥2, x,. ¥, (terminator) 


Statement example LPRINT “D1000,1000, 1500,2000” ; CHR$(3) 


Parameter range —-16383 = x,,y, [16383 


Related commands feast 


DescriptionThis command draws _ straight lines, 


Starting from 


the current pen position (xp» Yq) and connecting in 


succession the coordinates specified by (x)> Ys (x5, 
Yo)s éiwosew (x. y J 


Express all the coordinates as absolute coordinates. 


Parameters are valid within the range of -16383 
+16383; decimal points and decimal! 
truncated. 


to 


fractions are 


Any parameter which exceeds this 
not paired with another to give (x, 
handled as an error. 


range, or which is 


y) coordinates, is 


If a specified pair of coordinates is outside the valid 


plotting area, the pen draws the line up to the edge 
of the valid plotting area, then rises. 


Example LPRINT“D 500,500,-500,1000,-500, 


2000, 2000,2500"; CHR $(3) 


A, 
—— (2000 ,2500° 


ee 
es ee 
! » 
; Pen raised 
Aa | 
ee ° A, = so 
500 ,1000) p, Initial pen position 


(500 ,500) 


+X 


Fig. 7-2-1 
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If lines connecting Al - A2 - A3 - A4 are specified, 
but A2 and A3 happen to be outside the valid 
plotting area, as shown above, the pen moves along 
Al - Pl -P2 - A4 without drawing a line from Pl - 
P2. 
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RELATIVE DRAW cornmand: 


Straight line drawing between 


relative coordinates 


Command symbol 


Function 


Input format 


Statement example 


Parameter range 


Related commands 


Description 


5 (uppercase letter) 


Draws a straight line in the relative coordinate 


system from the current pen position, with the pen 


down. 
B Oxi. Syi, Ox2, Oy2, ,ox,, 2y, (terminator) 
LPRINT “E1000,1000 ” ; CHR$(3>, 


-16383 S 4x,, Sy, S 16383 
L,B 


This command draws a straight line to the 
coordinates specified by the displacements Ax, Ay 
from the current pen position (Xp» YQ) To connect 
several coordinates in succession, specify each 
coordinate point as displacements (Ax, Ay) from 
the end of the previous line segment. Express all 


coordinates as relative coordinates. 


Parameters are valid within the range of -16383 to 


+16383; decimal points and decimal! fractions are 
truncated. 


Any parameter which exceeds this range, or which is 
not paired with another to give (x, y) coordinates, is 
handied as an error. 


If a specified pair of coordinates is outside the valid 
plotting area, the pen draws the line up to the edge 


of the plotting area, then rises. 


Example LPRINT"E 1000,1000,1000,—1000, 


—2000,0” : CHR $(3) 


EEE! 


pe | 
o/ % @ | 
©) 
Initial pen position 
-_ 


Moves in the order of (1) - (2) - (3) 


1000G0uU 
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Fig. 7-2-2 
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MOVE command: 


Command symbol 


Function 


Input format 
Statement example 
Parameter range 


Description 


Movement of raised pen 


M (uppercase letter) 


Moves the raised pen in the absolute coordinate 
system. 


Mx.y, 


LPRINT “M1000, 1000, ” 
-16383S x,y 516383 


This command moves the raised pen from its current 


position (Xp Yq) to the specified coordinates (x, y). 


Express all the coordinates as absolute coordinates. 
Parameters are valid within the range of -16383 to 


+16383; decimal points and decimal fractions are 
truncated. 


If a series of MOVE commands is input, the pen does 
not move to each point, only to the point 
determined to be the final point by the succession of 
MOVEs. 


This command is mainly used for moving the pen to 
the start of straight lines and characters. 


If a specified pair of coordinates is outside the valid 


plotting area, the pen stops at the edge of the 
plotting area. 
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Fig. 7-2-3 
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Movement of raised pen between 


RELATIVE MOVE command: relative coordinates 


Command symbol © (uppercase letter) 

Function Moves the raised pen in the relative coordinate 
system. 

Input format OSx,4y, 


Statement example LPRINT “01000, 1000, ” 
Parameter range —-16383 S 4x, 4y = 16383 


Description This command moves the raised pen to the 
coordinates specified by the displacements (Ax, Ay) 
from the current pen position (Xp Yq) 

Express all coordinates as relative coordinates. 

Parameters are effective within the range of -16383 


to +16333; decimal points and decimal fractions are 
truncated. 


If a series of RELATIVE MOVE commands is given, 
the pen does not move to each point, it moves 
directly to the final point determined by the 
succession of RELATIVE MOVEs (to the point 


obtained by summing the displacements). 


If a specified pair of coordinates is outside the valid 


plotting area, the pen stops at the edge of the 
plotting area. 
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Example LPRINT"0O100,100," 


; 
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Fig. 7-2-4 
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PRINT command 


Character writing 


KANA (Greek) command 


Command symbols 


Function 


Input formats 


Statement examples 


Parameter definition 


Related commands 


Description 


PRINT P 
KANA K 


Write ASCII, katakana, or Greek characters 


PRINT Pei, co c, (terminator) 
KANA Kei. cee c, (terminator) 


LPRINT “PABCD ” ; CHR$(3) 
LPRINT “K74%7=” ; CHR$ (3) 


C 10 (nH) ~ 7E (uy 
90 (nH) ~ FE cn) 


(,8,0,BR,1,A,S8SP; LP 


These commands write the ASCII, katakana, and 
Greek characters which are given as parameters. 
Use ASCIl and JIS 8-bit codes for these parameters. 


The characters written by these commands differ 
according to which FONT command is given, see the 
code charts at the end of this manual for details. 


Writing starts from the lower left of the first 
character, and the size (ALPHA SCALE), spacing 
(ALPHA SPACE), rotation (ALPHA ROTATE) and 
slope (ALPHA ITALIC) of the characters are those 
specified immediately beforehand. Any 
respecification of these factors must come before 
the "P" and "K" commands. 


ay 


BaAaAAAAAAAAA 


The "P" command and the "K" command can be 


Zee S&S 


regarded as the same command with different 


entrances. The "P" command is initially set on the 
shift-in (SI) code (OF), 5 side, and the "K" command 
on the shift-out (SO) code (OE) 14 side. This means 
that if an SO code is input while a "P" command is 


being executed, the character written next will be a 


» 


mune @ 


katakana character. If a SI code is input, the 
character written next will be an alphanumeric. 
When JIS 8-bit code is used, katakana characters are 
written when B8 = | and alphanumerics when B8 =0, 
so that a mixture of alphanumeric, katakana, and 
Greek characters is possible during a "P" command. 
The same is true for a "K" command, but when the 
system is set to the SO code side, B& is always 


handled as | and has no effect. 


mr, 


( PRINT command } ( KANA command } 


SO code (0E), 


SI 


B=! 


Effective from SI code setting 
B,=0 


PRINT mode 
(writes 


KANA mode (writes 
katakana and Greek 


alphanumerics) characters) 


8 


Y SI code (OF) ¢ JS 
a a Be 
END 


Fig. 7-3-1 Change-over between PRINT 
and KANA modes 
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Note: Sorne alphanumerics and Greek 
characters extend further downward 
then others (see the character pattern 
charts). If those characters are written 
along the lower border of the valid 
plotting area, the parts that extend 


outside the plotting area will be omitted. 
Handling of special codes 


BS (08H) 
(Back Space) 


The pen back-spaces one 
character, in the scale and 


orientation currently specified. 


CR (ODH) The pen moves to the lower left 
(Carriage corner of the first character in the 
Return) current line. 

LF (OAH) 


The pen position moves down by 
(Line Feed) the specified line spacing, which is 
1.5 times the character height set 


by the ALPHA SCALE command. 


Example 1 LPRINT“ PABC 74°" : CHRS$(3) 


ASP Jt a 


Example 2 LPRINT"K1237%4%” : CHR$3 


“Ft F149 


Example 3 LPRINT” PABC” ; CHR$ (14) -7123"-CHR 313) 


~ Als 4 "Z 


Note: CHR(1L4) is the shift-out (SO) 
code in BASIC. 


i oe 


Example 4 LPRINT" PABC” ; CHR $ (13) ; CHR $ (10) ; 


"DEF" : CHR $(3) A B C 


Note: CHRS(13);CHRS(10) are the 
Carriage return and line feed 
(CR, LF) codes in BASIC. 
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Table 7-3-1 Character pattern chart (1/4) 


32 33 34 ¥ 39 40 4) a2 a3 4a as 46 

es — ¢ 
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Table 7-3-2 Character pattern chart (2/4) 
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Table 7-3-3 Character pattern chart (3/4) 
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Note: Character patterns for these codes depend on the FONT command. 


Table 7-3-4 Character pattern chart (4/4: when FONTS1O, is specified) 


160 i61 162 163 i6é 165 166 16? 168 16S 170 171 172 173 174 175 
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MARK command: 


Symbol drawing 


Command symbol 


Furiction 


Input format 


Statement example 


Parameter range 


Related commands 


Description 


N 


Draws the symbol specified by parameter Nn, 


centered on the current pen position. 
Nn, 

LPRINT “N3” 

0OSnSl15 

S,R,1 


This command draws the symbol specified by 


parameter n, centered on the current pen position. 


Parameter n is an integer from 09 to 15, 
corresponding to one of the symbols below. The pen 


returns to its initial position after drawing the 
symbol. 


n=0 Draws nothing. 
n=1to1l5 Draws the corresponding symbo! in the 
size, orientation, and slope specified 


immediately before by the S, R and I 
commands. 
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Fig. 7-3-2 Symbol! patterns 
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Construction of  used-defined 


USER'S PROGRAM PATTERN command: 


characters 


Command symbol! (P 


Function Constructs characters or symbols which are not in 


the character code charts. 


Input format CP Cp 4x0, Sy1, CP Ox2, Sve. ¢ psyax,,v, (terminator) 


Statement example LPRINT “«P0,14,99,8,0,.-99,-6,0,99,0,-14,-99,2,14 
99,0,-14,-99,2,14,99,0,-14,—-99,-6,0,99,8, 
0” ; CHIR$ (3) 

This draws the pattern "III", starting from the 


current pen position. 


Parameter definitions p: Pen control parameter. Specifies pen up or 
down. 
p= 99: Pen down 
p=-99: Penup 
Ax, Ay: Displacements on a grid for pattern 
definition. 


Integers from -38 to +98. 


Parameter ranges ~98 < 4x 98 p=-99 , p=99 


Related commands 3.08, 1 
Description This command enables you to draw characters, 
symbols, etc., which are not in the character code 
charts, by defining each as a pattern on a grid of up 


to 254 x 254 points, using the pen control value p 
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(pen up/down specification) and displacements Ax, 
Ay. 


Parameter p indicates whether the pen should be up 
or down; the pen is up when p is -99 or less and down 
when p is 99 or more. If one of these statuses is 
specified, it remains valid until it is respecified, so 
there is no need to specify the pen status for each 
pen movement. When this command is received, 
however, the plotter always raises the pen, so pen- 
down must be specified once before drawing the 
constructed pattern. (When this command is 
complete, the pen returns to the status it had before 
the command was received.) 


Ax, Ay specify the horizontal and vertical 
displacements of the pen, using grid points. Any 
values within the range of -98 to 98 can be 


specified. Decimal points and decima! fractions are 
ignored. 


The grid used for specifying the pen displacements 
is shown below. 
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(-127,127) (127,127) 


———— 


a =—— —— 


(0.0) 
|Start point 


(-127,-127) (127,-127) }.} il 
Grid range that can be defined by the Next start point (differs 


S i ; 
"~pr command. tart point according to neh) 


Grid size for standard characters 


Fig. 7-3-3 


You can construct characters, symbols, etc., by 
defining patterns within a grid expressed by 
coordinates from -127 to 127, with the start point of 
the drawing being considered the origin (0, 0). (See 
the figure above.) Ax and Ay cannot go farther 
from the origin than the range of -127 to 127. The 
start point in this case is the point to which the pen 
moves when the '(P" command is input; this 
becomes the origin. The point at which the pen 
actually comes down and starts to draw can be 


specified freely, provided it is a point on the grid. 


The grid for standard characters is 14 x 21 in the 


initial setting, but in fact each character is 
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Fig. 7-3-4 Relationship between characters in initial setting 
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constructed on an 8 x 14 grid in the lower left 
corner of the 14 x 21 grid, with the lower left 
corner acting as origin. The remaining area 
provides spacing with respect to the adjacent 


characters. 


This standardization of the size of 
patterns made using the '(P" 
command onto the same 8 x 1% grid 
means that they can be drawn at 


the same size. 


The distance the pen moves after 
writing a character (that is, the 
distance to the start point of the 
next character) is fixed at one 
character equivalent, as shown in 
Fig. 7-3-4, unless otherwise 
specified by the "Q" command. 
This means that if patterns have 
been constructed on a larger grid, 
the characters will overlap unless 


the pen is moved by a command. 


of next character 


LPRINT be (P8,12,99,0,2,-8,0,4,-7, 
Start point —-4,-7,8,0,0,2” ; CHRS&(3) 


* S, Q are at their initial 


settings. 


—— Pen moves to here after drawing the 


Be pattern (start point of next character). 
Character origin 


Fig. 7-3-5 
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CIRCLE command: Drawing of circle, arc, or spiral 


Command symbol W (uppercase letter) 
Function Draws a circle, arc, or spiral. 
Input format Wxo, yo. f1, 2. 91, 420d 3 (terminator) 


Statement example LPRINT “W 1000, 1000,500,500,0, 3600” ; CHR$ '3) 


This draws a circle of radius 500 units, centered on 
(1000, 1000). 


Parameter definitions Xo» Yo? Coordinates of center 
Ty» Foi Initial and final radii (integral multiples 
of GDU) 
0,» 95: Initial and final angle (integral multiples 
of 0.1%) 
d: When d > 0, d gives the angle subtended 


by segments of the circle (d = 100 gives 
10° segments) 

When d < OQ, d gives the number of 
segments of the circle (d = -5 divides the 
circle into 5) 


When d = 0, automatic division is 
provided. 


1~2¢ 


Parameter ranges 


Related commands 


Description 


—-16383 No. Vo. fa, f2 => 16383 
=s216.7 % G,, @2, 6, “Oo ~. 32767 


—16383-.d 16383 


This command draws a circle, arc, or spiral of the 
radii specified by the parameters Cyr fo centered on 
the coordinates specified by Xo» Yor To draw a 
circle, specify ry = lo 0, = 0, and 0, = 3600. A 
spiral can be drawn by making the values of ry and 


C5 different. 


The drawing is counterclockwise when 0, < 9. and 
clockwise when 9, < 95. Angles are measured 
positively in the counterclockwise direction and 


negatively in the clockwise direction, from the 
X-axis. 


A polygon can be drawn by specifying the parameter 
d. This can be done in two different ways, 
depending on whether d is a positive or negative 


number. 


When d is a positive number, it specifies the angle 
subtended by segments. For example, d = 600 (60°) 


draws a hexagon. 


When d is a negative number, it specifies the 
number of segments of the circumference of the 
circle. For example, d = -6 divides the 


circumference into six, to draw a hexagon. 
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The parameter d can be omitted. When it is 
omitted, a segment angle that provides a smooth 
circle is automatically selected. 


Example 1 
To divide the circumference of a circle into 6 
LPRINT"W 1000,1000,200,200,0,3600,—6” - CHR $/3) 


(1000 , 1000) 


.—— 


Fig. 7-4-2 


Example 2 
To draw a spiral 
LPRINT "W 1000,1000,200,0,7200” ; CHR $(3) 


+¥ 


= 


Fig. 7-4-3 
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Drawing of circle, arc, or spiral 


RELATIVE CIRCLE command: . 
from current pen position 


Command symbol J 


Function Draws a circle, arc, or spiral, starting from the 


current pen position. 
Input format Jin,re, 91, @ (4d) (terminator) 
Statement example LPRINT “ )500,500,0,3600” ; CHR$ (3) 


This draws a circle of radius 500 units, starting from 


the current pen position. 


Parameter definitions ry Po: Initial and final radii (integral multiples 
of GDU) 

015 95: Initial and final angle (integral multiples 
of 0.1°) 

d: When d > 0, d gives the angle subtended 


by segments of the circle (d = 100 gives 
10° segments) 

When d < 0, d gives the number of 
segments of the circle (d = -5 divides the 
circle into 5) 

When d = QO, automatic division is 


provided. 


Start point (current pen position) 


Fig. 7-4-4 
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Parameter ranges 


Related commands 


Description 


—- 16383 = gis fa a 16383 
32767 ie ey. fe, 9, —49> 32767 
-16383 <ad ~ 163383 


L, 6. 


This command draws a circle, arc, or spiral, starting 
from the current pen position. To draw a circle, 
specify the parameters ry, = 09 9, = 0 and 5 = 3690. 
A spiral can be drawn by making the values of ry 


and r> different. 


~ 


clockwise when 0, > 0. Angles are measured 


positively in the counterclockwise direction and 


The drawing is counterclockwise when ° < 9, and 


negatively in the clockwise direction, from the 
X-axis. 


A polygon can be drawn by specifying the parameter 
d. This can be done in either of two ways, 


depending on whether d is a positive or a negative 
number. 


When d is a positive number, it specifies the angle 
subtended by segments. For example, d = 600 (60°) 
draws a hexagon. 


When d is a negative number, it specifies the 
number of segments of the circumference of the 
circle. For example, d = -6 divides the 


circumference into six, to draw a hexagon. 


The parameter d can be omitted. When it is 
omitted, a segment angle which provides a smooth 


circle is automatically selected. 


?=31 


A terminator is necessary for this command. 


Example To draw a spiral 


LPRINT™ }200,0,0,7200,—20" : CHR$(3) 


| Initial pen position 
+X 


Fig. 7-4-5 
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CURVE command: Curve drawing 


Command symbol 


Function 


Input format 
Statement example 


Parameter definitions 


Parameter ranges 


Related commands 


Description 


¥ 


Draws a curve through a string of absolute 
coordinates. 


Ya,xXi, yi, X2, Yo, 0" X,» ¥, (terminator) 


LPRINT “ Y¥1, 500,500,500, 750, 1000, 500, 1960, 750” ; CHR $\3 
a=0: Open curve 

aeals Closed curve 

Xe Vy? Start point of curve 


Xor Vo verte Xo9 Yet 


Consecutive coordinates of the curve 


Osasl 
-16383S x, ,y, = 16383 


L,B 


This command draws a smooth cubic curve through 
points x Yn given as absolute coordinates. Two 
types of curve can be selected by parameter a, an 


open curve is drawn when a = 0, and a closed curve 
when a = l. 


At least three data points are necessary in this 
command. Do not specify the same point twice in 
succession in the data, and try to keep each distance 


between adjacent data points as close to the same 
value as possible. 
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For a closed curve, it is not necessary to specify the 


start point again as the end point. The actual start 


> 
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point and end point of the curve is the second point 
de fined. 


The pen moves raised as far as the start point of the 


curve. 


A terminator is necessary at the end of the data. 


Example 


LPRINT™ YO ,500,500, 700,600, 1100,400,1300,500” : CHR $ (3) 


(700,600) 


(1300, 500) 


| (500, 500) 
+X 


(1100, 400) 


Fig. 7-4-6 
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Curve drawing relative 
RELATIVE CURVE command: 


coordinate system 


Command symbol ("in JIS code) 

Function Draws a curve through a string of relative 
coordinates. 

Input format —a, Ox1,5y1, 5X2, O92, 77" x,, “y, (terminator) 


Command example LPRINT “<-1,500,500,0,250,500,-—250,0259 "; CHR 3 


Parameter definitions a = 0: Open curve 
a=l: Closed curve 


AX) Ay)! Relative displacements from the current 
pen position to the start point of the 
curve 

A%29 AY2 AX AY,F 
Relative displacements of 
points 


successive 


Parameter ranges 0OSall 


—16383 <x, , oy, < 16383 


Related commands L,B 


Description This command draws a smooth cubic curve through 


Points whose coordinates are given by successive 
relative displacements with respect to the current 
pen position. Two types of curve can be selected by 


parameter a, an open curve is drawn when a = 0, and 
a Closed curve when a = l. 


t+ 3s 
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At least three data points are necessary for this 


command. Do not specify the same point twice in 


succession in the data, and try to keep each distance 


between adjacent data points as close to the same 
value as possible. 


For a closed curve, it is not necessary to specify the 


start point again as the end point. The actual start 


point and end point of the closed curve is the second 
point defined. 


AOE ETY ¥ 
WEREDGLOGGE 


A terminator is necessary at the end of the data. 


Example 
LPRINT*™ e- 1,100,100,0,250,500,—250,0,250” ; CHR$(3) 
® @ 
The curve is drawn in the 
sequence (2) - (3) - (4) - (1) - 
a (2). 
ee’ LX 
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Fig. 7-4-7 
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ELLIPSE command: Ellipse drawing 


Command symbol ) 
Function Draws an ellipse. 
Input format en tee Xn. Vo, Cra Fa. Oe Fo, 83, 


Statement example 


LPRINT “30,1000,1000,500,259,9,3600,4590.° 


Parameter definitions a = 0: Moves the raised pen from the current 
pen position to the start point of the 
ellipse. 

a=ls Moves the lowered pen from the current 


pen position to the start point of the 


ellipse. 

Xo» Yo! Coordinates of the center of the ellipse 

ry: Radius of major axis (integral multiple 
of GDU) 

ro Radius of minor axis (integral multiple 
of GDU) 


o> 0.: Initial and final angles 


04: Angle between major axis and X-axis 


Current pen position 


LA fas tepene 


2 ~~ rs 9, : . — A , 
ee ‘ | a or Va 
———~T End es 
| point 
Fig. 7-4-8 
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Parameter ranges 


Description 


16383°. x0. vo ~~ 16383 

16383 ~.1r, -. 16383 rer 
-16383~ 52°. 16383 
~ 3600 ~~ #), @,, 6;-82°. 3600 
~3600-~ 6, ~ 3600 


This command draws an ellipse whose major axis is 


ry and minor axis Cos centered on the coordinates 


(Xo Yq) 
The inclination of the major axis of the ellipse to 


the X-axis can be specified by 0, when 0, - 0. = 
3600. 
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LINE TYPE command: Line type specification 


Command symbol % (uppercase letter) 


Function Specifies the type of line. 


Input format Lp, 
Statement example LPRINT “*L2,” 


Parameter range OSpss8 Initial setting is p = 9 


Related commands D,E,DT,ET,W,Y,<., ) 


Description This command specifies the type of line, which can 
be selected from the following 9 types. 


Commands relating to characters and axes are not 


affected by this command, i.e., K, P, (, N, (P, X, 
%). 


The initial setting is p = 0 (solid line). 


If nothing 
else 


is specified, solid lines are drawn. if a 
parameter other than 0 to 8 is specified, it is 


ignored and the previously-set value remains valid. 


Once a parameter is set, the line type selected by it 


remains valid until it is respecified or the plotter is 
initialized. 


Parameter @ in the following examples 
is specified by the LINE SCALE 
command "B". Do not specify p = |, 5 or 
7 when using ball-point pens. 


Solid line P= 0 


Dots at regular intervals P= 
1/8 of the pitch isa solid line p= 2% - - 
1/2 of the pitch isa solid line *= 7 == — — 


25/32 of the pitch is a solid line P= « ——= —— —— 


Dot-dash line A ——— 
Long-short dashed line P= 6 SS ne 
Double-dot-—dash line p= 7 = eee 
Long-short-short dashed line P= 8 L__ a 
| 
1 \ 26 26 7 6 < 1 
ai c ae cme gare ar é ee. é As, 4 Lier 4 


Fig. 7-5-1 
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LINE SCALE command: Specification of pitch of broken lines 


Command symbol B (uppercase letter) 
Function Specifies the pitch of broken lines. 
Bé, 


Statement example LPRINT “B 80,” 


Parameter range 0<=2<= 16383 Initial setting is @ = 100 
Related command L 
Description This command specifies the pitch of the broken or 


dotted lines specified by the LINE TYPE command 
"L". Integers within the range of 0 to 16383 are 
valid as the parameter. When the parameter is 
specified so that it is larger than the length of a line 
to be drawn, the plotter draws a solid line. 


The initial setting is 2 = 100. 


Once the pitch is set by this command, it remains 
valid until it is respecified (by a "B" command) or 
the plotter is initialized. 
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Specification of character and 


ALPHA SCALE command: ' 
symbol sizes 
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Command symbo] S 

Function Specifies the size of characters and symbols 
(marks). 

Input format Sn, lm, 

Statement example LPRINT "S40,° 


Parameter definitions n Height 


SL 

(integral multiple of GDU) 7" A | KB | a soll 

m: Width a 
| - 

Kx i 


(integral multiple of GDU) : 


Fig. 7-5-3 


Parameter ranges 0=n = 8000 


0=m= 8000 Initial setting is n = m = 30 
Related commands P,K,N, (CP, ( 


Description This command specifies the height (n) and width (m) 
of the characters as integral multiples of the GDU. 
m can be omitted. When it is omitted, m =n is 


assumed. 


This initial setting is n = m = 30, where m is the 


width including a space. 
When a character size is set by this command, it 


remains valid until it is respecified or the plotter is 


initialized. 
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See WEEOEOCESEIIIIIIIIII ee 
a sigs sisisigisisisipiotpts 


This cornmand infl 


uences the commands "K", "P", 
sy "pr and WAT 


Example 


LPRINT"S100, 200,Q220, PABC” . CHE 


200cDU 


+X 


Fig. 7-5-4 
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ALPHA SPACE command: Specification of character spacing 


Command symbol Q 


Function Specifies the spacing between the start point of one 


character and the start point of the next character. 


— 
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Input format Qe. ks 


Statement example LPRINT "Q40,’ 


. _ a a \ ae | 


Parameter definitions ¢: Displacement in X-axis 


~ FF 
— 


direction (measured 


positively in the +X 


| 
i 
direction) A | | 
kK: Displacement in Y-axis 9 : ail T 
direction (measured Zz 
positively in the +Y a i 
direction) F i 
Fig. 7-5-5 | 
| 
Parameter ranges -8000=¢@= 8000 (Integral multiple of GDU) il 


-8000=k=< 8000 (Integral multiple of GDU) 
Initial setting is @= 30,k =0 


Related commands P,K,N, (CP, ¢ 


\ BULLERUUERERTERER 


Description This command specifies the spacing between the 


<- 


Start point of one character and that of the next 


along the X- and Y-axes, as integral multiples of the 
GDU. 


If the ALPHA ROTATE command "R" is not 


specified, parameter @ means the displacement in 
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the X-axis direction, and parameter k _ the 


displacement in the Y-axis direction. 


Note that when an "R" comrmand is issued, the 


directions of ¢@ and k rotate together with the 
characters. 


The ALPHA SPACE command can be used as a 
simple way of writing characters vertically. For 


vertical writing, just specify ¢ as 5 and k as a 
negative number. 


Parameter k can be omitted; it is handled as 9 when 
omitted. 


This command affects all the character commands: 
ol up, i a ™ pe and way 


Example 


LPRINT"S100,Q0,-120, PAB” ; CHR$(‘3 


: A. 
LE 


Fig. 7-5-6 
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ALPHA ROTATE command: Rotation of characters 


Command symbol! 


Function 


Input format 


Statement example 


Parameter range 


Related commands 


Description 


Rotates the orientation of characters and character 


strings. 


R6 


LPRINT"R300,” 


Fig. 7-5-7 


-32767< 6< 32767 Measured positively in 
the counterclockwise 
direction 


Initial setting is 9 = 0. 
PK, N, CP; § 


Use this command to rotate characters and 


character strings. 


Parameter 9 gives the angle of rotation as an 
integral multiple of 01°. It is valid within the 
range of -32767 to 32767; any decimal point and 


decimal part are truncated. 


The angle of rotation is measured positively in the 
counterclockwise direction and negatively in the 
clockwise direction, with respect to the X-axis. If 


not otherwise specified, it is set at 0°. 


7 — 46 


? 


= 


S 
ee 
g" 
= 
pg ; 
rT 
—_ 
s 
. i 
a 
. 


2 = 


by. 


VLUELUULLUTTLT EEE 


RUe 


\ 


ALPHA ITALIC command: Tilting of characters 


Command symbol! 


Function 


Input format 


Statement example 


Parameter range 


Related commands 


Description 


I 
Specifies the slope of characters and symbols. 
l Ps 


LPRINT “1256, PAB” 


-4 ~8 
-4000 =p = 4000 ‘ “i; a 


p = 256 tan é ‘ 
— 


P,K,(,(P.N, 


Fig. 7-5-3 


Use this command to draw sloping characters. 
Unlike the parameters of other commands which 
specify rotational angles, the parameter of this 


command is expressed by: 


Pp = 256 tan 8 


Q represents the angle of slope of the character with 
respect to the Y-axis, positively in the clockwise 
direction and negatively in the counterclockwise 
direction. Once you decide on the angle of slope of 
the characters, substitute it into the equation to get 
the value of parameter p. 


For example, to tilt the characters at +%5° to the 
Y-axis: 
p = 256 tan( 45° ) 
256 * 1 
256 


il 
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Therefore parameter p is 256. 


% Any decimal point and decimal fraction 


in the value of p are truncated. 


Example 


LPRINT" 1”: 256*TAN(10*%3.1415926 7180 ) 
LPRINT" PABC” ; CHR$(3) 


(ome 


Fig. 7-5-9 
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FONT command: 


Character code selection 


Command symbol 


Function 


Input format 


Statement example 


Parameter ranges 


Description 


$ 


Selects the code chart for the characters, and sets 
the resolution of the character patterns to be drawn 


by "P" and "K" cornmands. 
$n, /m, ) 


LPRINT “$0,2,”" 
This selects the STANDARD character codes, and 
sets the resolution of the curved parts of the 


characters to twice the initial value. 


n 0~ 99 (See the description for the 
meaning of each value) 
Initial setting is n = 60 
m 2k (K=0~5 ) (See the description for the 
meaning of each value) 


Initial setting is m = $ 


Parameter m of this command selects the code 
chart for the characters to be written by the "P” 


and "K" commands. (See the code charts at the end 
of this manual.) 


Table 7-5-1 shows the 12 special characters that can 
be selected to provide fonts for different countries, 


by specifying the corresponding value as parameter 
n. 


The writing of katakana characters can be selected, 


and five different character patterns for 9 (zero) 
and O (oh) can also be selected. 


Table 7-5-1 FONT chart 


. ‘ 
Code position 
Parameter sn | wed | Geb Se Vee | ie) ee Pet Heh Beh Be 
’ Country | “3/ %a) “| 76] %C) "D| “EL “F | BA] ) OD) 4 
nt 
em eo et ee ee oe ee _ —+ = 7 a a | 
0 STANDARD! *# | $ | @ { Th ies 
— j " —+ — = 4 ‘ = = ‘ — li th —E— Eo | 
] S ,#* |? a) | [ | ol | - 
2S: zl ISO fil : ; ¢ as | 4 4 ' } 4 — 
2 Japan @ $ @ | y | | 1 | ) | 
* 4 + 4 4 ‘ =>} + 4 — 
3 « e » a& | | ; } ~ | 
é U S A. —- - $ ° ¢ 4 4 4 4 + +_— —+ ——F — —— 
i Britain | + $ @ | ’ 11 4 Po | a ee 
} + —_-— — ——+— + = Ss --4.—_ 
5 Germany £i Sie 1AlO!}U] ajo} @ 
j = | cod | \ | +$——+— jo 4 
| 6 France x ls a | © C 8 “ 
5 ‘ 4 2 teenies } | 4 — 4 : 4 - =. 
ie 9 Sweden | £/8/@/a/ 0] 4 
: j SSS S 4 4 } 4 4 
s Denmark | £ $|@ 4/0! A 
7s ad ee re oe ee oe ee 
pS SP et | S| 


Parameter n has the following meanings: 


A. Selection of katakana characters (select a 

value of n from these two ranges): 

(i) n=0-9 
Alphanumerics and symbols are in 
accordance with the FONT chart. 
Both katakana and Greek 
characters are included. 

(2) n=10-19 
The same alphanumerics and 
symbols as those of n = 0 - 9. 
Katakana characters are not 
included, but the variety of Greek 


characters is increased. 
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B. Selection of patterns for 0 (zero) and O (oh) 


AAA BAA 


(select the value of n from these five ranges): 


(zero) (oh) 


PONT$ O0~19 () iQ | 
FONT$ 20~39 Gg I} 
FONT$ 40~59 one 

t ar ~ | 
FONT$ 60~79 nel 
FONT$ 80~99 aie 


Fig. 7-5-19 


In (2) - (5), characters other than 9 (zero) and O (oh) 


are the same as those for n = 0 - 19. 


The resolution of the curved parts of the characters 


can be specified by the parameter m. 
: kK 
m is expressed as 2° (k = 0 - 5). 


In other words, m must be one of 1, 2, 4, 8, 16 or 32. 
The smaller the value of m, the smoother the curved 
parts of the characters; but the plotting speed will 
be slower because the curves are divided into larger 
numbers of segments. Select a suitable resolution 


to suit your purpose. 
The initial setting is m = 4. 


Parameter m can be omitted. If it is omitted, the 


value set previously remains effective. 


m= 32 


Fig. 7-5-1) 


r= 5i 


Setting of start point of character 
LABEL POSITION command: 
string 
Command symbo! LP (uppercase letters) 
Function 


Moves the pen to the position specified as the start 
point of character string writing. 


Input format LP n (terminator) 


Statement example LPRINT “LP3” ; CHR $(3} 
(This moves the point at which character writing 


starts one character equivalent downward.) 


Parameter definition 


of parameter n. 


5 
3 : : 
S J 9 The numbers in 
24 te | 78 Fig. 7-5-12 are values 
} = 
4 
Fig. 7-5-12 


This command moves the start point of character 


writing so that one of the points indicated by the 


values above becomes the current pen position. 


Parameter range line9 Initial setting isn = | 


Related commands eos Ks 


Description This command moves the point at which the writing 


of a character string starts to the position specified 
by parameter n. 


When writing a string of characters, the current pen 


position usually becomes the lower left point of the 
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first character. But by using this command, you can 
make the desired point of the character string, 
specified by n, becomes the current pen position, by 
automatically moving the position of tne character 
string itself. (Writing still starts from the first 


character in the string.) 


Parameter n is valid within the range of | to 9; the 


initial setting isn = |. 


If a value outside this range is specified, it is 


ignored and n = | is assumed. 


n = | - 3 specify the beginning of the character 
string, n = 4 - 6 its center, and n = 7 - 9 its end, as 


the current pen position. 


n = 2, 5, or 8 moves the position downward by half a 
character equivalent, and n = 3, 6, or 9 moves it by 
one character equivalent, from the n = 3, 6, or 3 


position, respectively. 


The position of the pen after the completion of the 
drawing is 7 when n = |, 4, or 7, 8 when n = 2, 5, or 


8, or 9 when n = 3, 6, or 92. 


All characters written by "P", "K" commands are 
affected by this command. (However, control 


characters - CR, LF, BS, etc. - are not included in 
character strings.) 


The characters drawn by '" and '(P" commands are 
not affected. 


The start point of drawing set by this command 
remains valid until it is respecified, the "A" 


command is issued, or the plotter is initialized. 
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ALPHA RESET command: 


Command symbol 


Function 


Input format 


Statement example 


Description 


Initialization of character-writing 


commands 
A (uppercase letter) 


Initializes the parameters of commands relating to 


character and symbol writing. 


Lenin “a™ 


This command returns the parameters of the 
following character and symbol setting commands to 


the values set at the initialization of the plotter: 


FONT w § n=60,m=4 
ALPHA SCALE ah ae n=30,m=30 
ALPHA SPACE sy" é=30,m=0 
ALPHA ROTATE a (= 

ALPHA ITALIC + 9 p= 

LABEL POSITION “LP” n= 
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AXIS command: Coordinate axis drawing 


Command symbol X 


Function Draws a coordinate axis and scale lines parallel to 
either the X- or Y-axis. 


Input format Xp,qsrf,til.,te5 ) (terminator) 
Statement example LPRINT "x1,100,10,0,107 ;CHR§$(3: 


Parameter definitions 


Number of 


repeats 


Number of 


Unit length 
repeats 


Number of 
Total length hae 
divisions 
ry Total length 


Number of 


divisions 
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th Length of scale marks in positive 
direction ° 0 or 2[_ 
t.: Length of scale marks in negative | 5 he3 
direction —— 
| rT 
HH 144 


Parameter ranges 


Description 


1q (when p = 0 or |) 

| q (when p ere 

. es 
“(Number of graduations) 


* When t and t, are omitted, or both are 0: 
t, =%.2 


1 7 tz = 10 


Fig. 7-6-1 


0 o> 3 
16383 q 16383 
I r 16383 


@) le, te 16383 


This command starts drawing from the current pen 


position. Specify the Y coordinate axis by p = 0 or 


2, and the X coordinate axis by p = | or 3. 


The meanings of parameters q, r depend on the 
value of p. 


When p is 0 or 1, q specifies the length of a single 
graduation and r the number of its repeats. 


When p is 2 or 3, q specifies the total length of the 
coordinate axis and r the number of divisions. 


Decimal points and decimal! fractions in both q and r 
are truncated. 
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When q is a positive number, the X-axis is drawn to 
the right and the Y-axis upward, from the current 
pen position. When q is a negative number, the 
X-axis 1s drawn to the left and the Y-axis 
downward, from the current pen position. 


By specifying ty and tos it is possible to change the 
lengths of scale marks or lines. (t, + ty = 20 is 
assumed when these parameters are omitted.) Grids 


and tables can be made by using this function. 


1 
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HATCHING command (1): Drawing of rectangles and hatching 


Command symbol % 


| 
J 
il 
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Function Draws a rectangle parallel to the X-and Y-axes, and 


hatches inside it. 


penne eo 2 BOS 


Input format “%n>»xXs¥sd+ (terminator) 


Statement example LPRINT “%3, 500, 200, 20, 450” ; CHR$(3) 


This draws a rectangle of 500 x 200 units, and 
hatches it with a hatching pattern of a line spacing 
of 20 at an angle of 45°. 


Parameter definitions n= 1: Rectangle only 

i Sa2e Hatching only 

(Ae Rectangle with internal hatching ; i] 

x: Length in X-axis direction (integral 7 
multiple of GDU) | 

y: Length in Y-axis direction (integral , 
multiple of GDU) 

d: Line spacing of hatching (integral | 
multiple of GDU) , 

Q: Angle of hatching from X-axis (integral 


\ 


RULULTERUUCERRRRREAR 


multiple of 0.1°, measured positively in 


\ 


the counterclockwise direction and 


negatively in the clockwise direction.) 


\ 
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Parameter ranges 


+Y i 
Ld 


l1Sn53 
-16383 2 x,y 516383 
0< 434000 
—-3600 = § = 3600 


at 
Ga 


\ 


a=3 
y 2 
A 
Y. 
—w 


— ——  « 
(d and 0 are dummy) /” as “a ni 
Initial pen Initial pen Initial pen 
position position position 
Related commands L,B,TP 


Description 


This command draws a rectangle parallel to the 
X- and Y-axes, and hatches inside it. 


The drawing starts from the current pen position 


which becomes the lower left corner of the 
rectangle. 


Parameters x and y specify the lengths of the sides 
of the rectangle in the horizontal and vertical 
directions, respectively. For hatching, they specify 
the lengths of the hatched area along the X- and 


Y-axes. Parameter d specifies the line spacing of 


the hatching; do not specify it as 0. Note that if 


this parameter is too large, hatching cannot be 
drawn within the rectangle. 
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(To fill in a rectangle completely and neatly when 


using a fiber-tip pen, specify parameter d as 5 or 
less.) 


Parameter 9 specifies the slope of hatching lines as 
an angle from the X-axis. Specify the angle as an 


integral multiple of 0.1°, measured positively in the 
counterclockwise direction. 


(When the "TP" command is executed, this 
parameter gives the angle from the angle reference 
set by parameter Sm expressed as an integral 


multiple of the angle unit set by parameter f). 
Parameters d, 0 are ignored when n = 1, but they 


cannot be omitted because they are necessary as 
dummy parameters. 


Any line type specification by the "L" and "B" 
commands affects the frame line of the rectangle 


only, not the hatching lines. 


Only the angle parameter is affected by the "TP" 
command. 


Example 


LPRINT"%3 ,500,200,20,450” ; CHR$(3) 
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HATCHING command (2): Hatching of circle or fan shape 


Command symbol % 
| Function Draws a fan shape and hatches inside it. 
) 
} Input format %n, ri, r2, 41, 82, d, 4 (terminator) 
Statement example LPRINT “%13, 200,500, 0, 450, 20, 450” ;-CHR$'3) 


Parameter definitions 


= ) 
" 


II: Fan shape only 
n= LZ: Hatching of fan shape only 


nese Fan with internal hatching 

ry: Radius of outer circle of fan (integral 
multiple of GDU) 

ro! Radius of inner circle of fan (integral 


multiple of GDU) 


a ae, ae) ee” ee pee! em ere ee 


> 0: Range of drawing (betwen o, and 0, 
expressed as integral multiples of 0.1%) 

d: Line spacing of hatching (integral 
multiple of GDU) 

95: Angle of hatching from X-axis (integral 


multiple of gi", measured positively in 
the counterclockwise direction and 


negatively in the clockwise direction) 


n=11 n=12 m= 29 


Pen position 
+X 


Pen position 


Fig. 7-6-4 
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current pen position, and hatches inside it. 


4 mm 
il 
Parameter ranges OD2reS4000, O< r, £4000, 2. 1 ys - 
~3600 < 6, 62, 6, ~ 3600 « | @,-0, | < 3600  — 
0< ds 4000 g | 
sa 
Related commands L,#, tP 2 I 
Description This command draws a fan shape centered on the 2 
e 
oe. 


Specify the size of the outer and inner circles by 


\ 


parameters ry and Tos respectively. Straight line 
segments drawn from r, to ro to close the fan shape 
are also drawn when full circles are specified by 0, 


and 0. (Drawn from the center of the circle when 


r> = 0.) 

Parameter d_ specifies the line 
spacing of hatching; do not specify 
it as 0. Note that if this 
Parameter is too large, hatching 
cannot be drawn. 

(To fill in the fan shape 
completely, specify parameter d as 
5 or less.) 

Fig. 7-6-5 


Pararneters 0, and 0. express the range of the fan 
shape and 9, gives the slope of the hatching lines, in 


integral multiples of 0.1° with respect to the +X- 
axis direction. 


* When the "TP" command is executed, these 


Parameters give the angle from the angle 
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reference set by parameter 9p expressed as 
integral multiples of the angle unit specified 
by parameter f. 


Parameters d and 0, are ignored when n = ||, but 
they cannot be omitted because they are necessary 


as dummy parameters. 


Any line type specification by the "L" and "B" 
commands affects the frame lines only, not the 
hatching lines. 


Only the angle parameters are affected by the "* P" 
command. 


Lew 


Drawing and hatching of any string of 


HATCHING command (3): 
points 


Command symbol! % 

Function Draws any desired string of points and hatches 
inside it. 

Input format Y%n, d, 8, x1,¥1, X2-Va50 7" x,, y, (terminator) 
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Statement example LPRINT “%23, 20, 450,500,500,1500,500,1000,1500” 


* CHR$ (3) 

Parameter definitions n = 21: Point string only 

f= 22s Hatching within point string only 

A= 233 Point string with internal hatching 
Line spacing of hatching (integral 
multiple of GDU) 

Q: Angle of hatching from X-axis (integral 
multiple of g.i™, measured positively in 
the counterclockwise direction and 
negatively in the clockwise direction) 

x Yn! Coordinates of points in string (integral 
multiples of GDU) 

n= 2) n= 22 


“ | 
AN 
+Y 


(Xn, Yn) 


ide Fig. 7-6-6 
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Parameter ranges 


Related commands 


Description 


0<4dS3 4000 
—-3600 3 @ <= 3600 
* When the "f P" command is executed: 


32767 S §@= 32767 


~16383<x,, y, = 16383 


L, Bs TP 


This command draws a string of points and hatches 


the area enclosed by it. 


Specify the string of points as the absolute 
coordinates of the points which enclose the area to 
be hatched. Do not specify the start point again as 
the end point; a line connecting the start and end 


points will be drawn automatically. 
Do not give the same data point twice in succession. 


Parameter d specifies the line spacing of the 
hatching; it cannot be 0. 


Note that when this parameter is too large, hatching 
cannot be drawn. (To fill in the specified area, 
specify parameter d as 5 or less.) 


Parameter 0 specifies the angle of hatching from 
the X-axis as an integral multiple of 0.1°, measured 


positively in the counterclockwise direction. 


When the "fP" command is executed, this 
parameter gives the angle from the angle reference 
specified by parameter Qo» expressed as an integral 
multiple of the angle unit specified by f. 
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~~ 


Parameters d and @ are ignored when n = 21, but 
cannot be omitted because they are necessary as 


dummy parameters. 


fe) Note the following restrictions on the number 
of data points: 
Hatching and clipping data is processed 


after being stored in the memory, so the 
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number of data point is limited to: 
Number of clipping data points: 
maximum (200 points - number of 
clipping pattern points) 
Number of hatching data points: 200 - 
(number of clipping data points + number 
of clipping pattern points) 

This means that up to 200 points can be 


specified if there is no clipping. 


fe) When line segments cross each other, as in the 


figure below, an area without hatching is 


produced. 


No hatching 
The numbers” give the 
sequence in which the points 


were specified. 


fe) Keep the maximum number of intersections 
between one hatching line and a point string 
pattern at 30. If there are more than 30 
intersections, hatching is not done from 


intersection 31 onward. 
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Intersection 30 
Intersection 29 \ 


Intersection | No line drawn 


“Intersection 2 


Point string pattern 


Fig. 7-6-8 


Any line type specification by the "L" and "B" 
commands affects the frame lines only, not the 
hatching lines. 


SELECT POINT MARK command: Specification of marks 


Command symbol 


Function 


Input format 


Statement example 


Parameter range 


Related commands 


Description 


SP (uppercase letters) 


Draws the specified character or mark at the end 


point of a straight line segment or a movement. 


SPec (terminator) 


LPRINT “SPX "> CHR $13) 
This draws an "X" at the end of each line segment or 
movement 


Cc 10(n) ™ 7 E cnuy 


90 (Hy ~ PE uy 
My D ’ Bs,O,,MP.DP, EP, OF, Y,< 


This command is useful for drawing graphs, etc., 
because it draws a specified character or mark at 
the end of each straight line segment or, in the case 


of a curve, at each specified coordinate point. 


The characters and marks specified by this 
command are influenced by the character setting 
commands nS", as sal SS mye and WAN 


The marks provided by the MARK command "N" can 
also be specified by this command. This is explained 
below. (The same procedure can be used when 


specifying characters, etc., which are not available 
on the keyboard.) 
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Example 

LPRINT "SP" -CHR§ 19) ;:CHR§$(/3) 
The codes for marks are: 

CHRS I7~32 


Refer to the code 
charts for details. 
Fig. 7-6-9 


The character or mark drawn by this command 
is centered on the point to which the pen 
moves, although the center may be offset 


slightly, depending on the character or mark 
drawn. 
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FACTOR command: Specification of plotting magnification 


Command symbol & 
Function Enlarges or reduces the plotting. 
Input format &p,qg>r; 


Statement example LPRINT “&1,2,2,” 


Parameter definitions p/r: Magnification along X-axis 


q/r: Magnification along Y-axis 


Parameter ranges O<p.p,r 332767 


Fe seal 


a. 
ie. ee 


(Coordinate values before iP 


- or Af = 16383 
multiplication by FACTOR) r r 


Related commands The FACTOR command affects all plotting 
commands except UR, LL, OFFSET, and ROTATE. 


Description This command specifies the magnification 
(enlargement and reduction) of the plotting. All 
coordinates, lengths, character sizes, etc., are 
multiplied by p/r or q/r, but the values of the 
parameters of the OFFSET, UR, and LL commands 
are not affected. 


The initial setting of the parameters is p=q =r = 1. 
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Example 


Before FACTOR 


LPRINT"&1, Spey” 


After FACTOR 


PS ORY 
eal, 
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Fig. 7-7-] 


ROTATE command: Rotation of coordinate system 


Command symbol / 

Function Rotates al! coordinates. 

Input format X»¥rO, 

Statement example LPRINT “7500,500,450, ” 


This rotates the coordinate system through 45° (450) 
about (500, 500). 


Parameter definitions (x, y): Center of rotation 
Distances from coordinate origin, 
integral multiples of GDU 
Distances from OFFSET point 
when OFFSET is executed. 
Q: Angle of rotation 
Integral multiple of 0.1°, measured 
positively in the counterclockwise 


direction from the +X direction as 
0° 


Parameter ranges ~16383 x,y [16383 Initial setting is (0, 0) 


— 32767 56 <= 32767 Initial setting is 0 


rn 
Lee = mite of rotation 
x 


(0,0) 


Related commands tT. {PR Fig. 7-7-2 


+772 


Description 


This command rotates the coordinate system 
through the angle specified by 9, centered on the 
coordinates (x, y) from the coordinate origin for the 
OFFSET point when OFFSET is executed). 


Express parameters x and y as integral multiples of 


the GDU; they are valid from -16333 to 16333. 


Express 9 as an integral multiple of 0.1°; it is valid 
from -32767 to 32767. Ali decimal points and 


decimal fractions are truncated. 


Note that if (x, y) is specified outside the valid 


plotting area, plotting may not be done. 


Once this command is issued, all subsequent plotting 
is affected, and the parameters of the command 


remain valid until they are reset or the plotter is 
initialized. 


The center of rotation is not affected by the 
FACTOR command. 
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OFFSET command: Movement of coordinate origin 


Command symbol] 


Function 


Input format 


Statement example 


Parameter ranges 


Related command 


Description 


t * "A" in JIS code. 
Moves the coordinate origin of the plotting. 
t XR» Vr 


LPRINT “ } 500,500, ” 
This specifies point (500, 500) as the coordinate 


origin. 


~16383 x,y 16383 x, y (integral multiples of 
GDU) 


and 


Xo? Maximum or minimum 
-16383 Sx+Xo = 16383 
value of X coordinate 
before OFFSET 


Yo: Maximum or minimum 


-16383 Sy+Yo S 16383 
value of Y coordinate 
before OFFSET 


fP 


This command moves the coordinate origin (0, 0) to 
the coordinate point specified by (x, y), relative to 
the HOME position in the absolute coordinate 
system. (OFFSET point setting) 


The plotting area moves at the same time, but the 


HOME position doesn't move. 


Specify parameters x and y as integral multiples of 


the GDU, within the range of -16383 to 16383. 


174 


HOME position 


This command affects all plotting commands 
received after it, and the values of its parameters 


remain effective until they are reset or the plotter 


is initialized. 


FA oting area before OFF Ser 
[| Peting are attr OF Fer 


Fig. 7-7-3 
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WRITE LOWER LEFT commands: 


Specification of plotting area 
WRITE UPPER RIGHT commands: 


SRRRRRRA 
SEREREEEEF 


i 
Command symbols WRITE LOWER LEFT % "Yin JIS code jl ‘4 
WRITE UPPER RIGHT Z i 
Function Specify the plotting area. 
Input formats WRITE LOWER LEFT ce en a 


WRITE UPPER RIGHT ZXs¥y 


Statement example LPRINT “\100,100, Z2000,2000, ” 
This specifies a range defined by the opposite 


corners (0, 0) and (2000, 2000) as the valid plotting 
area. 


Parameter range -16383S x,y 516383 


‘ \ 
SS ee ee ee| ee ff ft 2 if ee 


Description Use these commands to specify the coordinates of 


the corners (LOWER LEFT, UPPER RIGHT) of the 


plotting area from the controller. 


SS eT 


Express parameters x and y as coordinates which are 
integra] multiples of 0.1 mm from the OFFSET point 
(see the description of the OFFSET command " }"). 


The initial setting of LOWER LEFT is (0, 0), and 
that of UPPER RIGHT gives the maximum valid 
plotting area: (4000, 2850). 


Once the valid plotting area is specified by these 
commands, plotting outside that area will not be 
done. This function can be used to omit part of a 
drawing deliberately. For the plotting area, see 
Section 7-11-4 Plotting area and off scale. 
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When the coordinate origin is moved by the OFFSET 
command, the plotting area moves at the same 


time. 


Therefore, when the coordinate origin itself is 
moved, the WRITE LOWER LEFT cornmmand makes it 
possible to specify negative coordinate values, so 
that negative coordinates can be used as wel! in the 


plotting. 
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CLIPPING command: Clipping of plot 


Command symbol 


Function 


Input formats 


Statement example 


Parameter definition 


Parameter range 


Related commands 


Description 


> 


Sets an area in which plotting is inhibited, within 


the valid plotting area. (Clipping pattern setting) 


> Xiy Yur X2y Voy cee x,» y, (terminator) 
> (terminator) 


LPRINT™ >500,500,1000,500,1000,1000,500,1000, 


500,500” :CHR$(3) 
This inhibits any subsequent plotting within a square 
area with sides of 50mm (500), the lower left 


corner being the point (500, 500). 


xX ,¥_3 String of points defining the clipping 
pattern. (Absolute coordinate system) 
(Integral multiples of GDU) 


—-16383S x,y 516383 
Number of points given by (x y) < 200 


Ts % 


This command clips part of the plotting (blanks it 
out). 


When this command sets an area enclosed by the 
string of points (x_, y_) in the absolute coordinate 
system, all subsequent plotting within that area is 


prevented. 


T-Ts 


Example 


Plotting cannot be guaranteed 
along the lines of the clipping 
Gaya) NOs. y;) pattern, so if you want to draw a 
line around the clipping pattern, 
(say yo 8 IA use the clipping pattern data to 
| draw the line first, then execute 
(xa, ye) the CLIPPING command. 


Fig. 7-7-4 


More than one clipping pattern can be specified, but 
note that the following restrictions are placed on 


the maximum number of points defining them. 


Clipping and hatching data is processed after 


being stored in the memory, so the number of 
data points is limited to: 


(1) Number of clipping data points: 
Maximum (200 data points - number of 
clipping pattern points) 


(2) Number of hatching data points: 200 - 


(number of clipping data points + number 
of clipping pattern points) 


If these limits are exceeded, data received 
subsequently is considered to be a parameter 


overflow error, and is ignored as far as a 
terminator. 
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If clipping patterns overlap, an area is 


generated in which there is no clipping. 


a 


« 
If the three clipping patterns 4 d 
a) oa shown in Fig. 7-7-5 are 6 a 
7 she. DF ie ae df. specified, and a straight line g , 
{3) i | 4 7 s 
a“ r---77 is drawn from point (x) y)) 
~~ a) ; 
ay | ! to point (x. Y>)) parts of the J J 
\ XN ! states ' 
‘4 ‘S a ia line will be drawn within the s 
* t 
1% N | , , 
Mis pall SN aati meres overlapped clipping areas. 
Poe i} a | 
\| 
; J 
Ox) ve) No clipping | 
Fig. Jaf =) | 
Keep the maximum number of intersections 
between a plotting line and a clipping pattern 
at 30. If there are more than 30 intersections, l 
clipping will not be done from intersection 31 J 
onward. 
Intersection 2 ' Intersection 30 intersection 3! | 
Intersection | / Inersection 29 / 
A A 4 A A A a A fr r : 
~ ‘ ‘ oa. an \ \ ‘a y] ‘ ys _ 
cS le lS i ema TP 2 eT 
( el 4? st, “f \y Vv vy iy a 
' ml 
| \ - 
RE ES ee eI a ee eee ee ee ee ee ee No clipping ; : 
Fig. 7-7-6 | a ; 


_— 
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To clear the clipping specification, either initialize 


the plotter or execute a CLIPPING command 


without any parameters. 


This clears all the clipping data. 


* It is not possible to clear only a selected 


clipping pattern. 


Example LPRINT “>” ; CHRS$ (3) 


*#— 890 


CLEAR command: 


Clearing of settings 


Command symbol! 


Function 


Input format 
Statement example 


Description 


Initializes the plotter and returns all! settings to 
their initial values. 


(Direct command) 


LPRINT *3”* 


As soon as the plotter receives this command, it is 
initialized to the status it had when power was 


turned on, so that all settings are cleared and 
returned to their initial values. 


* Leave at least 2 seconds between this and the 


next command. 


Be careful using this command during or at the 


end of a program; it will clear all data in the 
plotter's buffer. 
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INTERFACE CLEAR command: Clearing of interface settings 


Command symbol 


Function 


Input format 


Statement example 


Description 


LINE TYPE “L” WRITE LOWER LEFT “\ 

LINE SCALE “B” WRITE UPPER RIGHT “Z” 
FONT "g” OFFSET ba is 
ALPHA SCALE “gs” FACTOR "&" 
ALPHA SPACE °Q”" CLIPPING > 
ALPHA ITALIC "{” ROTATE "gi 
ALPHA ROTATE "R” LABEL POSITION aN 


- (semi-colon) 


Clears I/O errors and data within the buffer 


memory, and returns the terminator to its initial 


setting. 


LPRINT “3”, 


As soon as the plotter receives this command, I/O 
errors and data within the buffer memory are 
cleared, the terminator setting is returned to (ETX), 
and all interface conditions are initialized. (Direct 


command) 


However, if the following command parameters are 


already set, they are all preserved: 


Leave at least 10 ms between this command 
and the next. 


Be careful about using this command during or 


at the end of a program; it will clear all data 
in the plotter's buffer. 


tz 
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HOME command: 


Return to HOME position 


Command symbol! 


Function 


Input format 


Statement example 


Description 


H (uppercase letter) 


Moves the pen to the HOME position (mechanical 


origin). 


LPRINT “H” 
This command returns the raised pen to the HOME 


position (mechanical origin). The HOME position is 


not affected by the setting of the plotting area. 
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NEW PEN command: Pen exchange 


Command symbol] 


Function 


Input format 


Statement example 


Parameter range 


Description 


J 


Specifies an exchange of pens. 


Jn, 
LPRINT “J 2,* 
0=n =— 8 


If this command is executed when a pen has been 
exchanged, the pen specified by parameter n is 


automatically selected. 
Pen | is selected when the plotter is initialized. 


If this command is not issued, the plotter will 
always use Pen | for drawing. When n = 0, the pen 
currently being used (the one in the pen carriage) is 


returned to the pen station. 


When a plotting command is completed, or is 
suspended for 8 seconds or more, the pen carriage 
automatically returns its pen to the pen station (this 
is called the auto pen-stock operation) to prevent 
the ink drying up, and then waits for the next 


command at the position it was at before it returned 


the pen. 


When the command is restarted, the carriage picks 
up the pen it had previously returned to the station, 


unless a pen exchange is instructed by the "J" 


\ 


\ 


TOLL 


command, and starts drawing from the Position it 
was at before it returned the pen. 


* When the plotter is initialized, the pen 


Carriage stands by at the HOME position, 
takes a pen from the station after it 
a plotting command. 


then 


receives 


| 


If an n = 0 "J" command is Issued when the pen 


has been returned to the station by the auto 


pen-stock operation, the number of the pen is 


BRR R ERE EE 
| \ | | ) ! 


i 


Cleared from the memory (but the pen 
Carriage does not move). 


) 


' 


If a plotting command is executed in this 


a 


. 
- 
— 


| 


state, the plotter (carriage) operates without 


| 


holding a pen, unless a pen exchange command 
is received. 
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NEW PEN command: Pen exchange 


Command symbol 


Function 


Input format 


Statement example 


Parameter range 


Description 


Specifies an exchange of pens. 


J is 
LPFRINT *d2,;” 
0OSns8 


If this command is executed when a pen has been 
exchanged, the pen specified by parameter n is 


automatically selected. 
Pen | is selected when the plotter is initialized. 


If this command is not issued, the plotter will 
always use Pen | for drawing. When n = 0, the pen 
currently being used (the one in the pen carriage) is 


returned to the pen station. 


When a plotting command is completed, or is 
suspended for 8 seconds or more, the pen carriage 
automatically returns its pen to the pen station (this 
is called the auto pen-stock operation) to prevent 
the ink drying up, and then waits for the next 
command at the position it was at before it returned 


the pen. 
When the command is restarted, the carriage picks 


up the pen it had previously returned to the station, 


unless a pen exchange is instructed by the "J" 
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command, and starts drawing from the position it 


VW 
TELL 


was at before it returned the pen. 


. When the plotter is initialized, the pen 
carriage stands by at the HOME position, then 
takes a pen from the station after it receives 


a plotting command. 


If an n = 0 "J" command is issued when the pen 
has been returned to the station by the auto 
pen-stock operation, the number of the pen is 
cleared from the rmnemory (but the pen 
carriage does not move). 

If a plotting command is executed in this 
state, the plotter (carriage) operates without 
holding a pen, unless a pen exchange command 


is received. 
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SPEED command: Pen speed 


Command symbol 


Function Specifies the speed of the pen when it is down. 


Input format ’€ nn) (terminator) 


Statement example LPRINT “.75” ; CHR$(3) 


Parameter ranges 0$2@510,100S 45125 
lsans8 
Description This command specifies the plotting speed in 10 


stages by parameter @. The pen speed is given by: 
V = * 250/10. (Where @ = 1 to 10) 


The pen speed when it is raised is always 400 mm/s, 


regardless of the specification of this command. 


Parameter n specifies the number of the pen whose 
speed is to be changed. When this is omitted, the 


command applies to all the pens. 


The relationship between parameter @ and pen speed 


is given below. 


0 1 2 3 4 5 
250m" /s 25 mm/s 5ORa Ys 75RM*s 1OOMAYS 125RM’s 


6 7 8 9 10 
150"mys 175mm/s 200MM s 225mm/s 250MM /s 


It is also possible to specify the plotting speed in 
steps of 10 mm/s, by setting the value of parameter 
é within the range of 100 to 125. 


In this case, the plotting speed is ( @- 100). When 
@= 100, however, the speed is 250 mm/s; 
as that when @ is 0. 


the same 
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a ar PROMPT LIGHT command: 
7 | ra Command symbol T (uppercase letter) 
a 
| Function Turns on and off the ALARM/PROMPT lamp on the 
nl « control panel. 
= Input format To, 
a) hal ” 
a Statement example LPRINT “TI, 
= Parameter definitions n = 0: Turns off the ALARM/PROMPT lamp 
nals Turns on the ALARM/PROMPT lamp 
a 
, a Description This command turns on and off the PROMPT lamp 


which also acts as the ALARM lamp in the MP2000. 
This is used by the computer to attract the 


operator's attention, or to tell him that the plotter 
is ready to receive input. 


Parameter n is valid only when it is 1 or 0. 
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ERROR MASK command: Masking of error status 


tt 


Command symbol! 


Function Masks the error status. 
Input format “msnsp, 
Statement example PRINT #1 , CHR$ (34) :"17,0,0,” 


Parameter definitions m: 


Error mask m = 0 to 63 
(initial setting is 1) 

Each error can be masked so that its error 
indication disappears, by making the 
corresponding bit 0. If the bit of anerror is l, 
an error indication is given whenever that 
error occurs. This error masking affects the 
display on the control panel and the error 
statuses given by READ STATUS WORD | and 
READ STATUS WORD 3. 


MSB 7 6 5 4 3 2 1 QO LSB 
EREEEEEEE 


E,: Command error Ey: Parameter error 
E.: Terminator errorE,: I/O error 


E.: Delimiter error E,: Off scale 


The values of all the bit settings are converted 


from binary into a decimal number and output. 


Service request mask n=Oto 15 

(initial setting is 0) 
This is effective only with the GP-IB 
interface. When a request occurs and the 
corresponding bit is 1, that service request is 


given. 
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The bits of the service request mask are shown 
below. 
When using the RS-232-C or Centronics 


interface, zeroes must be specified as 
dummies. 


MSB 7 4 5 4 3 2 { f) 


010/10 )0 | Se! 8! Set 9: 


S,: Output request (when asking for data 
output from plotter) 

So? Error (when an error has occured) 
Buffer empty (when there is at least 
1536 bytes of unused buffer space) 

Sy: Buffer full (when there is 128 bytes or 


less of unused buffer space) 


When one of the above statuses occurs, the 


corresponding service request is output. 


Parallel-poll mask p = 0 to 15 (initial setting 
is 0.) 

This is effective only with the GP-IB 
interface. When a parallel poll indication is 
received by setting that bit to |, a response is 
sent to that masked bit. (The response bit 
depends on PPC, PPE.) 

The parallel poll bits are the same as those of 
the service request mask. 

When using the RS-232-C or 


interface, zeroes must 


Centronics 


be specified as 
dummies. 
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Description 


Example "255,1,1, 
This cancels the error mask and 
indicates all the errors. 
Service request and parallel polling 


respond during data output. 


This command masks the error status of the plotter 
so that the generation of errors can be ignored, but 
an error display can be provided from the error 
contents. This command can also provide a mask of 
the causes of services requests and parallel polling 
in the GP-IB interface. 
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TERM command: 


Command symbol 


Function 


Input format 


Statement example 


Parameter definitions 


Description 


Terminator setting 


PRINT #1, “=” >; CHR$(13) ; CHR$(10) ; 


1) For data reception: 
Either of the characters t, or t4, or the 


sequence of two characters ty to is handled as 
terminator. 


2) For data transmission: 


The sequence tt is added to the end of 
output data. When t \ and t are the same, 
only one character is added. 


Note that t and t, cannot be any of the characters 
used in command bytes, the numerals from 0 to 9, 
"_" (minus sign), or (60), g t0 (7F), ¢. 

Use codes from (00), ¢ to (1 F) ig: 

This command changes the terminator(s). 

It may be difficult to read data output from the 
plotter if CR LF is not inserted at the end of the 


data. If this happens, it is necessary to use this 
command to change the terminator to CR LF. 
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GIN command: 


Command symbol] 


Function 


Input format 


Statement example 


Output format 


Digitization 


G 

Outputs the coordinates of the pen (absolute 
coordinates) and its status (pen number, pen up or 
down) to the computer. 

G 


PRINT #1, "G” 


Data output from plotter 


x, Y, p (terminator) 


Parameter definitions x: X coordinate, 6 digits 


Description 


y: Y coordinate, 6 digits 

p: Pen status, 6 digits 
When p = 10: Pen | is up 
When p = Ll: Pen | is down 
When p = 20: Pen 2 is up 
When p = 21 Pen 2 is down 


This command transmits the X and Y coordinates of 
the current pen position and the pen status to the 


computer. 


The data output from the plotter in response to this 
command gives each of the X and Y coordinates and 
the status of the pen as a 6-digit decimal number, 


including a l-digit sign ("-" or, for a positive 


1732 
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number, a space). Any zeroes to the left of 


significant digits are output as spaces. 


+4 Terminator 
x Delimiter v Delimiter Pp 
(comma) 
Usage example Y 
100 PRINT#1, “="’'>CHR$(13,);CHRS$ 


10. > Terminator change 
? 


PRINT#1,°G”" 
INPUT#1,X,Y,P 


PRINT X,Y,P (X, Y): Current pen coordinates 


} P: Pen status 
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CALL GIN command: Digitization 


Command symbol Cc 


Function Puts the plotter in digitization mode, and outputs 
the coordinates of the pen (absolute coordinates) 


and its status (pen number, pen up or down) to the 


computer. 
Input format ( 
Statement example PRINT #1, "C” 
Output format Data output from the plotter 


X, y, p (terminator) 


Parameter definitions x: X coordinate, 6 digits 
y: Y coordinate, 6 digits 
p: Pen status, 6 digits 
When p = 10: Pen | is up 
When p = Il: Pen | is down 


When p = 20: Pen 2 is up 
When p = 21 Pen 2 is down 


Description This command puts the plotter in digitization mode, 
and transmits to the computer the coordinates and 
status of the pen when the pen has been moved by a 


keyboard operation to any desired point. 


When this command is executed, the PROMPT lamp 


flashes. 
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Usage example 


If you now move the pen and press the ENTER key, 


the X and Y coordinates and status of the pen at 
that time will be output. 


The data output from the plotter gives each of the 
X and Y coordinates and the status of the pen asa 
6-digit decimal number, including a | -digit sign ("-" 


or, for a positive number, a space). Any zeroes to 


the left of significant digits are output as spaces. 


Taha hee See 
Leese tty pireneaiiet te : fd Ld Terminator 
x Delimiter yY Delimiter Pp 
t 
100 PRINT#1L,“=">CHR$ (13) :CHR$( 10): Terminator change 
i 


PRINT#1,"C” 
INPUT#1,X,Y.P 


PRINT X,Y,P (X, Y): Current pen coordinates 


i Ps Pen status 
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CALL GIN command: Digitization 


Command symbol Cc 


Function Puts the plotter in digitization mode, and outputs 


the coordinates of the pen (absolute coordinates) 


and its status (pen number, pen up or down) to the 


computer. 
Input format C 
Statement example PRINT#1, "C” 
Output format Data output from the plotter 


x, y, p (terminator) 


Parameter definitions x: | X coordinate, 6 digits 
Y coordinate, 6 digits 
p: Pen status, 6 digits 
When p = 10: Pen | is up 
When p = LI: Pen | is down 
When p = 20: Pen 2 is up 
When p = 21 Pen 2 is down 


Description This command puts the plotter in digitization mode, 
and transmits to the computer the coordinates and 
status of the pen when the pen has been moved by a 


keyboard operation to any desired point. 


When this command is executed, the PROMPT lamp 


flashes. 
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READ OFFSET command: Read-out of coordinate origin 


Command symbol 


Function 


Input format 
Statement example 


Output format 


Parameter definitions 


Description 


Outputs the coordinates of the origin (OFFSET 
point) to the computer. 


PRINT Si, "9? * 


Data output from the plotter 


x, y (terminator) 


» 


X coordinate of origin, 6 digits 

y: Y coordinate of origin, 6 digits 

The values (x, y) are the coordinates relative 
to the HOME position, output as integral 
multiples of the GDU. 


This command outputs the X and Y coordinates of 


the currently-set coordinate origin to the computer. 


When this command is executed, the data output 
from the plotter gives each of the X and Y 
coordinates as a 6-digit decimal number, including a 
I-digit sign ("-" or, for a positive value, a space). 
Any zeroes to the left of significant digits are 


output as spaces. 


x Delimiter y¥ 


‘fee 


gg eg nen aaaaanands 63 @ 44446444 


Usage example 100 PRINT®1, "=" >CHR$(13);CHR$(10): 
; 
PRINT#®1.°7" 
[NPUT#L,X,Y 
PRINT X,Y 
} (X, Y): Coordinates 
of the coordinate origin 
(OFFSET point) 


ATUL 


y 


a 
\ 


7~97 


ke 


a 
“al 
_ 
i 
= 
_ 
= 
a 
at 
a 
a 
a 
a 
a 
a 
a 
= 
‘— 


READ LOWER LEFT command 
Read-out of valid plotting area 


READ UPPER RIGHT command 


Command symbols ( (READ LOWER LEFT ) 
U (READ UPPER RIGHT ) 


Function Output to the computer the coordinates of the 
LOWER LEFT and UPPER RIGHT corners of the 


valid plotting area. 


Input formats ( (READ LOWER LEFT) 
U (READ UPPER R{GHT ) 


Statement examples PRINT#1, “(" (READ LOWER LEFT ) 
PRINT #1, “U” (READ UPPER RIGHT ) 
Output formats Data output from plotter 


x, y (terminator) 


Parameter definitions x: x coordinate of LOWER LEFT or UPPER 
RIGHT corner, 6 digits 
y: y coordinate of LOWER LEFT or UPPER 
RIGHT corner, 6 digits 
The coordinates (x, y) are given relative to the 
OFFSET point. They are affected by 
FACTOR, so are expressed in GDU. 


Description These commands output the x and y coordinates of 
the LOWER LEFT (L. L.) or UPPER RIGHT (U. R.) 
corners of the valid plotting area which is currently 


set. 


The data output from the plotter in response to 


these commands gives each of the x and y 
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coordinates as a 6-digit decimal number, including a 
l-digit sign ("-" or, for a positive value a space). 
Any zeroes to the left of significant digits are 
output as spaces. 
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a ee 
' Terminator ) 


x Delimiter y 


Usage example } 


100 PRINT#1,"=”" ;CHR$(13) ;CHR$(10); 
i 

PRINT#1,"(” 

INPUT#1,X,Y 

PRINT X,Y (X, Y): 


Coordinates of LOWER 
PRINT#1,.°U" 


LEFT 
INPUT#1,X,¥Y 
PRINT X,Y (X, Y): Coordinates of UPPER 
RIGHT 
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READ STATUS WORD | command: Read-in of status 


Command symbol V 
Function Outputs the plotter status to the computer. 
Input format V 


Statement example PRINT#1, "\V". 


Output format Data output from plotter 


s (terminator) 


Parameter definitions s: Plotter status, 5 digits 
When this 5-digit decimal number is expressed 


in binary format, each bit has the following 


meaning: 


MSB 15 14 js ee: he yt) 10 9 3 2 1 0 
[oJ [5 [0 — 0’ srice 


B SPACE: Indicates how much more data can be 
stored in the buffer of the plotter's 
interface. 

The data quantity units are bytes. 

E: This bit becomes | (ON) if there is an 

error in the data received up to the 


execution of this command. 
Description This command outputs to the computer the status of 


the plotter, and the buffer space available in the 


interface. 
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TLL 


When this command is executed, the plotter outputs 


the status data to the computer immediately it 


receives it. (Direct command) 


This means that the computer can monitor the 
status of the plotter and the remaining interface 
buffer space at the time this cornmand was output 
to the plotter. It is possible to contro! the buffer by 
using this command when the _ buffer 


provided by hardware (using 


control 


rat —"* a FF - 


the ER signal) or X 
on/X off switching is disabled. 


The data output from the plotter is a 5-digit 


Any zeroes to the left 
significant digits are output as spaces. 


decimal number. of 


Se ea 
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Usage example Y 


100 PRINT#1,."=”" ;CHR$‘13) >CHRS 10:: 
110 PRINT#1,"V"; 


120 INPUT#1,S ‘/ NoCR,LF output 


130 B=MOD(S, 2048 ) 
140 F=MOD(S,y 4096, 8192 


150 PRINT B,E - B: Buffer space E: 


160 [IF E< >0 THEN (Error handling 


170 IF B>200 THEN 200 


Error status 


= = & 


! 


180 A few seconds WAIT 
190 GO TO 110 


200 } Command output 
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READ STATUS WORD 2 command: Read-in of plotter status 


Command symbol 


Function 


Input format 


Statement example 


Output format 


Parameter definition 


Description 


@ 

Outputs the plotter status to the computer 
@ 

PRINT#1, “@” 


Data output from plotter 


s (terminator) 
$3 Plotter status, 5 digits 


When this 5-digit decimal number is expressed in 


binary format, each bit has the following meaning: 
1 Oo LSB 


4 3 2 
Sogo 


PX: 1 when a command which off-scales in the +X 


MSB 


direction of the plotting area is given. 

MX: | when a command which off-scales in the -X 
direction of the plotting area is given. 

PY: 1 when a command which off-scales in the +Y 
direction of the plotting area is given. 


MY: I when a command which off-scales in the -Y 


direction of the plotting area is given. 


This command is stored temporarily in the buffer 
when it is received, and, when it is taken from the 
buffer, it outputs the status of the plotter to the 


computer. 
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It is possible to use this command to determine 
whether or not a given pen position (imaginary 
position which would move the pen out of the valid 
plotting area) is within the valid plotting area. The 


data output from the plotter is a 5-digit decimal 
number. 


TLL 
EEL LL 


Any zeroes to the left of significant digits are 
output as spaces. 


- 


' ‘ ., oo . 


Wout ( Terminator ) 
teh sane os 


aD ar 


S 
il Usage example 
a 100 PRINT#1, "=" ;CHRS$ (13) :CHRS(10); 
al } 
a PRINT#1,"@”; 
| INPUT#1,$ 
‘a PRINT § S: Plotter status 
= } S=9: Within plotting area 


=1: Off-scale in +X direction 
=2: Off-scale in -X direction 
=4: Off-scale in +Y direction 
= 3: Off-scale in +X, +¥ directions 
= 6: Off-scale in -X, +¥ directions 
= 8: Off-scale in -Y direction 
= 39: Off-scale in 
= 10: Off-scale in 


+X, -Y directions 


-X, -Y¥ directions 
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READ STATUS WORD 3 command: Read-in of error status 


Command symbol 


Function 


Input format 


Statement example 


Output format 


Parameter definitions 


Description 


# 


Outputs information on the plotter's error status to 


the computer. 


PRINT#1,"%#" 


Data output from the plotter 


s (terminator) 


S: Plotter error information, | digit 
When s = 0:No error 

= 1:Command error 

= 2:Terminator error 

= 3:Delimiter error 

= 4:Parameter overflow 

= 5:1/O error 

= 6: Overscale 
These statuses are indicated in steps of 1, 2, 3, 4 
seesensy and are expressed in descending order of 
priority, with 1 having the highest priority. 
Therefore, when both command error and parameter 


overflow are generated, s = | is output. 


This command outputs error information on the 


plotter to the computer. 
When this command is executed, the plotter outputs 


status data to the computer as soon as it receives 


the command. (Direct command) 
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However, if the remaining buffer space in the 


plotter's interface is 255 bytes or less, the plotter 
waits until it becomes 256 or more before 


outputting the status data to the computer. 
This function prevents the buffer filling up. 


The error information is valid only with respect to 
errors whose error masks are 


released by the 
ERROR MASK command. 


Error data is cleared when the READ STATUS 


WORD 3 command is executed. If this command is 


executed when there is more than one error, the 
error information is output in succession, starting 


with the smallest number. This means that all the 


error information can be posted, even when there 
are several errors. 


The data output from the plotter is a !-digit 


decimal number. 


= terminator 


Usage example } 


100 PRINT#1, “=” };CHR$(13) :CHR$(10); 

110 PRINT#1,, “#"; 

120 INPUT#1,8S 

130 PRINT §S S: 
i 


Error status 


PUTT TTL 
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Straight-line drawing in polar coordinate 


DRAW POLAR command: 


Command symbol! 


Function 


Input format 


Statement example 


Parameter definitions 


system 
DP (uppercase letters) 


Draws a straight line starting frorn the current pen 
position, in the polar system set by the "TP" 


command. 
DP ri, 61, £2, 82 or r,»%, (terminator) 


LPRINT “DP 300,450 ” ; CHR$(3) 
This draws a straight line from the current pen 
position to the position 300 units away at 45°, from 


the polar origin. 


r: Distance from the polar origin (set by the 
"TP" command). (Integral multiple of GDU) 

Q: | Angle from the angle reference (0° direction) 
set by parameter 95 of the " f P" command, as 
seen from the polar origin (integral multiple of 
the angle unit defined by parameter f of the 


" fT P" command). 


(r, 4) 


Ge 
8 (Current pen position) 


Angle reference (0° 


Polar origin direction) of polar 
y coordinate system 
HOME position Polar coordinate system set by 
nt Px, y" 
Fig. 7-10-1 
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Parameter ranges 


Related commands 


Description 


—32767 = ri 32767 
~32767 =. @ <= 32767 


TP, Ts7%eL B 


This command draws a straight line starting from 
the current pen position (ro On) and connecting in 
succession the specified polar coordinates (r, 04), 


(ros 0), — (r os in the polar coordinate 
system set by the " TP" command. 


Parameters r and 90 are the distance and angle, 


respectively, from the polar origin set by the " 7 py 
command. 


Parameter r is valid as an integer within the range 


of -16383 to 16383. Any decimal point and decimal 
fraction are truncated. 


Express 9 as an integral multiple of the angle unit 
set by parameter f of the "{P" command. It is 
valid within the range of -32767 to 32767, measured 
positively in the counterclockwise direction from 


the angle reference set by parameter S85 of the 
"7 P™ command. 


When a parameter is outside the specified range, or 
when no parameters are given, or when parameters 


do not form a (r, 9) pair, it is handled as an error. 


If a specified pair of coordinates is outside the valid 
plotting area, the pen draws the line up to the edge 


of the valid plotting area, stops there, and rises. 


Straight-line drawing 


RELATIVE DRAW POLAR command: between relative polar 


Command symbol 


Function 


Input format 


Statement example 


Parameter definitions 


coordinates 


EP 


Draws a straight line from the current pen position 
to the coordinate point given by a displacement Ar 
and an angular difference 40, in the polar 


coordinate system set by the " f P" command. 
EP Sry, 08), Sra, O09, rene Seeds, (terminator) 


LPRINT “EP 300,200 ” ;- CHR $(3) 
This draws a straight line from the current pen 


position to a point 30 mm (300) away at 20° (200). 


Ar: Displacement (integral multiple of GDU) 

AQ: The angle of the direction in which the pen 
moves from the angle reference (0° direction) 
in the polar coordinate system set by the "f P" 
command. (Expressed as an integral multiple 
of the angle unit set by parameter f of the 
"TP" command, measured positively in the 


counterclockwise direction). 


| Angle reference (0° 


Polar coordinate direction) of the polar 
origin coordinate system 
v 
+X 


HOME position 


Polar coordinate system set 


Fig. 7-10-2 by "TP x, y" 
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tal 
'r Parameter ranges -16383°-4r 16383 
k- ~ 32767 4°. 32767 
|g 
—_ Related commands TE a Be L,b 
a fos 
scription 
a: 


This command draws 


| 


a straight line from the 
current pen position (rhs 9) to the coordinate point 


given by the displacement 4r and = angular 


difference 49, in the relative coordinate system 
specified by the "| P command. When more than 


one point is given, the line connects in succession 
the points which are specified as (Ar, “9) with 
respect to the previous point. 


BEREEEREE 


Express each parameter Ar as an integral multiple 


of GDU, valid within the range of -16333 to 16333. 


Any decimal point and decimal! fraction are 
truncated. 


ae 


| 
4 


Express each 40 as an integral multiple of the angle 
unit set by parameter f of the " { P" command, valid 
within the range of -32767 to 
measured positively 
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+32767. It is 


= 


in the counterclockwise 
direction from the angle reference (0° direction) 


specified by parameter 9, of the " 7 P" command. 


When a parameter is outside the specified range, or 


when no parameters are given, or when parameters 


do not form a (r, 9) pair, it is handled as an error. 


If a specified pair of coordinates is outside the valid 
plotting area, the pen draws the line up to the edge 


of the valid plotting area, stops there, and rises. 
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Movement of raised pen in polar 


MOVE POLAR command: 


coordinate system 


Command symbol MP 
Function Moves the raised pen from its current position to 
the point specified by a distance p and angle 0 in the 


polar coordinate system set by the " fT P" command. 


Input format MPr, @ (terminator) 


Statement example LPRINT “MP500, 450” :CHR$(3) 


This moves the raised pen from the current position 


to the position 500 units away at 45° from the polar 
origin. 


Parameter definitions r: | Distance from the polar origin (set by "Tf P"). 
(Integral multiple of GDU) 

Q: Angle from the angle reference (0° direction) 

set by parameter 9, of the "TP" command. 

(Integral multiple of the angle unit set by 

parameter f of the "{P" command, measured 


positively in the counterclockwise direction.) 


Parameter ranges -16383 Sr S 16383 


—32767 S®S 32767 


Related commands a leBPs.7%, G58 


+Y (Current pen position) 


\ — (r, 4) 
a 
a 


fr oe 


dX 


a Angle reference (0° 


direction) of the polar 


Polar origin coordinate system 


+X Polar coordinate system set 


HOME position 
by " t Px, y" 


Fig. 7-10-3 
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Description This command moves the raised pen from its current 


position to the point specified by the distance r and 


angle 9 in the polar coordinate system set by the 
" TP" command. 


Parameters r and 9 give the distance and angle from 


the origin of the polar coordinate system set by the 
"TP" command. 


Parameter r is valid within the range of -16383 to 


16383; any decimal point and decimal fraction are 
truncated. 


Express 9 as an integral multiple of the angle unit 
set by parameter f of the "7P" command. It is 
valid within the range of -32767 to 32767, measured 


positively in the counterclockwise direction from 


the angle reference set by parameter 8, of the "TP 
command. 


If a series of "MP" commands is input, the pen does 


not move to each point, it moves directly to the 
point determined to be the final 


point by the 
succession of MOVE POLARs. 


If a specified pair of (r, 0) coordinates is outside the 


valid plotting area, the pen stops at the edge of the 
valid plotting area. 
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Relative movement of raised 


RELATIVE MOVE POLAR command: pen in polar coordinate 


system 
Command symbol OP (uppercase letters) 
Function Moves the raised pen to the point given by a 


displacement Ar and angular difference AQ from 
the current pen position, in the polar coordinate 


system set by the " TP command. 


Input format OP 4Sr,56 (terminator) 


Statement example LPRINT “OP 300,450” -CHR$(3) 


This moves the raised pen from its current position 
to a point 30 mm away at 45° 


Parameter definitions Ar: Displacement (integra! multiple of GDU) 

4.0: The angle of the pen movement from the angle 
reference (0° direction) of the polar 
coordinate system set by the "TP command. 
(Integral multiple of the angle unit set by 
parameter f of the "fP" command, measured 


positively in the counterclockwise direction.) 


= 


Current pen position 


Angle reference (0° 


direction) of the polar 


Polar origin coordinate system 


+X 
HOME position 


Polar coordinate system set 
by w t Px, y" 
Fig. 7-10-4 
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Parameter ranges 


Related commands 


Description 


-16383 S4r 316383 
—32767 3489532767 


This command moves the raised pen to the 


coordinate point specified by the displacement Ar 
and angular difference 49 from the current pen 


position (ros Qo)» in the polar coordinate system set 
by the " fT P" command. 


Parameter Ar is valid within the range of -16383 to 
16383; express it as an integral multiple of the 


GDU. Any decimal point and decimal fraction are 
truncated. 


Express 40 as an integral multiple of the angle unit 


set by parameter f of the "7 P" command. It is 
valid within the range of -32767 to 32767 and is 


measured positively in the counterclockwise 


direction from the angle reference (0° direction) set 


by parameter 0, of the " TP" command. 


If a series of "OP" commands is input, the pen does 
not move to each point, it moves directly to the 


point determined to be the final point by the series 
of "OP" commands. 


When a parameter is outside the specified range, or 
when no parameters are specified, or when only one 


parameter is given, the plotter handles this as an 
error. 


If a specified pair of coordinates is outside the valid 


plotting area, the pen moves to the edge of the 
plotting area and stops. 
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RADIUS PLOT command: Radial plotting 


Command symbol 


Function 


Input format 


Statement example 


Parameter definitions 


RP 


Draws a straight line segment of a specified length, 
in the direction of the angle 9 from the origin of the 
polar coordinate system set by the "Tt P" command. 
By making the center of a circle the polar origin, 


you can easily draw partition lines or pointers. 
RP 6@,2@,, €2 (terminator) 


LPRINT “RP 300,250,1000 ” ; CHR$ (3) 

This draws a line segment of 25 mm (250) in the 30° 
(300) direction, starting from a point 100 mm (1000) 
away from the polar origin. 


Q: Angle from the angle reference (0° direction) 
set by parameter 9) of the "7P" command. 
(Expressed as an integral multiple of the angle 
unit set by parameter f of the "TP" command, 
measured positively in the counterclockwise 
direction.) 

£5: Distance from the polar origin to the start of 
the line (integral multiple of GDU). 


ey: Length of the line segment from eo. 
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Parameter ranges 


Related commands 


Description 


ten 


pam ‘ ; 
Yr — ae s in tit tf. 
BERS RES REE ES 22 
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yr Angle reference (0° 


HOME position 


—— direction) of polar coordinate 


system 


+4 Polar coordinate system set 
by " T Px, y". 


Fig. 7-10-5 


-32767< 9 <32767 
-16383< 4, << 16383 
-16383< 4, < 16383 


| 4. — & |<16383 
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This command draws a straight line segment of the 
specified length é in the direction 0, starting from 
a point at a distance of £, from the origin of the 
polar coordinate system set by the " tT P™ command. 


Parameter 9 represents the angle when the polar 
origin is taken as the center. Express it as an 
integral multiple of the angle unit set by parameter 
f of the "TP" command, measured positively in 
counterclockwise direction from the angle reference 


(0°) set by parameter 0, of the ” T P" command. 
Parameter fs specifies the start point of the 


straight line segment, and parameter e specifies 
the length of the line. 


T~— 235 


When the value of parameter ey is a positive 
number, the line is drawn away from the origin, 
starting from the point specified by €.. This 
enables you to draw pointers for circular graphs, for 


example. 


When parameter f is negative, the line is drawn 
towards the origin, so you can use this to draw 


partition lines in a circle, for example. 


Both &, and @, are valid within the range of -16383 


to 16383; any decimal points and decimal fractions 
will be truncated. 
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Setting of origin of 
OFFSET POLAR cornmand: 


coordinate systermn 


polar 


Command symbol “p ("f" is" "in the TIS code.) 


Function Sets the origin of the polar coordinate system. 


Input format TP xe (terminator) 


Statement example LPRINT™*P1099,19690,999, i997 HRS 
This rotates through 90° the coordinate system 
whose polar origin is set at (1909, 1900). 

The angle unit of the polar coordinate system is 


o 4 
as 3.6, and angles are measured positively in 
counterclockwise direction. 


| 


nna k ee 


Parameter definitions 


i} 


x, y: Distances from the coordinate origin (or the 


4 
4 


OFFSET point when OFFSET is executed) 


| 


(integral multiples of GDU) 

| Q: Angle of inclination from the angie reference 
2 | (0° direction), measured with respect to the 
i Can be omitted +X-axis direction (or the specified rotation 

angle when ROTATE is executed). 
(Integral multiple of 0.1°, measured positively 

in the counterclockwise direction) 

rt 


Number of divisions of angle 


Q 
(The entire circumference of 360° is expressed 


as an integer set by £. Angles are measured 


positively in the counterclockwise direction, 
but can be measured positively in the 
clockwise direction if this 


value is made 
negative.) All subsequent commands relating 
to the polar Coordinate system are affected by 
this setting. 
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Parameter ranges 


Related commands 


Description 


This also sets the angle unit for parameter 0 
of the polar coordinate commands ad” is 


"MP", "RP", "EP and "OP", 


16383 —x,v t= 16383 
~32767 S& 6) =~ 32767 Default value is 0 
—-32767 S f ~ 32767 Default value is 3600 


DP > MP , OP ’ EP ’ % ’ RP 


This command sets the origin of the polar 
coordinate system used by the other polar 
coordinate commands "MP", "DP", "OP", "EP", and 


"R Pp", 


(If the origin is not set, the OFFSET point becomes 


the origin.) 


is the angular difference between the 0° 


89 
fe) 


direction of the polar coordinate system and the 0 
direction (+X direction) of the absolute coordinate 
system (or the specified rotation angle when 
ROTATE is executed), measured positively in the 
counterclockwise direction and expressed as an 


integral multiple of 1°. 


You can omit this parameter; if it is omitted, the 


plotter assumes a value of 0. 


Parameter f gives the number of divisions of the 
entire circumference (360°), and sets the minimum 
unit for parameter Q of the "MP", a "OP", wOP", 


and "RP" commands. 
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Specify an integer valid within the range of -32767 
to 32767 (but not 9), measured positively in the 
counterclockwise direction. (0.1° is the 
programable limit, so the final resolution is 9.1° tor 


all values from 3690 upward.) 


ELLE 


If you set a negative value for this parameter, all 


angles in the polar coordinate commands are 
measured positively in the clockwise direction. 
Only parameter 0, of the "?* P" command is not 
affected. Parameter f can also be omitted; if it is 


omitted, a value of 3600 is assumed. 


When giving plotting data in which the clockwise 
direction is positive, make the number of divisions a 
negative number. 


Examples When 9 = 900 and f = -100: 


The circumference is divided into 
100 parts, with the 90° direction 
taken as 0°. (Angles are measured 
positively in the clockwise 
direction.) 


(For a circular graph, 9 = | now 


When n = 900, f = -6 


The circumference is divided into 6 
een —_ parts, with the 90° direction taken 


as 0°. (Angles are measured 


positively in the clockwise 
direc tion.) 
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(For a radar chart, 8 can now be 


specified as each item number.) 
Fig. 7-10-7 
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7-11 Notes on the command functions 
7-11-1 Initial settings 
The initial setting of each command is shown in Table 7-11-1. 


Table 7-11-1 Initial settings 


Command Parameter Remarks 
— —- 
LINE TYPE Solid line 


LINE SCALE 


WRITE LOWER LEFT | HOME position 


WRITE UPPER RIGHT 


OFFSET | HOME position 


OFFSET POLAR | x HOME position 
No rotation 


FACTOR Magnification = | 


ALPHA ROTATE No rotation 
ALPHA ITALIC No tilting 


FONT STANDARD codes 
(0 (zero) is slimmer than 
© (oh)) 


LABEL POSITION 
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Command Parameter Remarks 
s PEED {= 19 Maximum plotting speed 
NEW PEN 5 HA {depends on pen type) 
TERM t tn ET ¥ 
ERROR MASK m=] Command error, {/O error 
nr =0 No service request | 
p=0 | No response to parallel pall | 
ROTATE x = 0 


No rotation specification | 
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7-11 -2 The influence of commands 


The plotting commands which are affected by other commands are listed 
below. 


Table 7-11-2 Influence of commands 


Commands with influence | Commands affected 


ALPHA SCALE PRINT 


ALPHA SPA 
ia we KANA (GREEK) 


ALPHA ITALIC 
MARK 


ALPHA ROTATE 
ALPHA RESET USER'S PATTERN 
USER'S PROGRAM 

PATTERN 


SELECT POINT 
MARK 


TYPE ORAW 

SCALE RELATIVE DRAW 
CURVE 
RELATIVE CURVE 
CIRCLE 
RELATIVE CIRCLE 
ELLIPSE 
DRAW POLAR 


RELATIVE DRAW 
POLAR 


|; RADIUS PLOT 


DRAW 

| RELATIVE DRAW 
SELECT POINT MARK | MOVE 

| RELATIVE MOVE 
CURVE 


RELATIVE CURVE 


DRAW POLAR 


RELATIVE DRAW 
POLAR 
MOVE POLAR 


RELATIVE MOVE 
POLAR 


RADIUS PLOT 


7-122 


Table 7-11-2 Influence of commands 


Commands with influence Commands affected 


OFFSET POLAR DPAW FOLAR 


a 


PELATi¥vE OPRAW 
POLAR 


ULL 


MOVE POLAFR 
RELATIVE MOVE 
POLAP | 


RADIVS PLOT | 


— 4 
LABEL POSITION PRINT 


KANA( GREEK) 


+ 4 
| 
| 
| 


FACTOR All commands except for 


ROTATE | OFFSET, UR, LL 


=o 


| 
CLIPPING 


All plotting commands 


Commands with influence Commands partly affected 


LINE TYPE 


HATCHING 


LINE SCALE (Frame lines only) 


| RATCHING ; 


Angle of hatching lines 
and angles setting the 
drawing range of 

circular hatching. 


OFFSET POLAR 


7-11-3 Direct commands 


READ STATUS WORD 1, READ STATUS WORD 3, CLEAR, and 


INTERFACE CLEAR are direct commands which are executed immediately 


they are received. The other commands are performed in the order they 


have been stored in the buffer. 
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7-11-4 Plotting area and off-scale controls 


The plotting area is the area set by WRITE LOWER LEFT and WRITE 
UPPER RIGHT. When a program tries to plot outside that area, drawing 
outside the area is prevented. Drawing outside the physically valid plotting 
area is prevented as well, even if a plotting area which exceeds it has been 


defined. These are the off-scale controls. 


If a plotting command such as that shown in Fig. 7-11-4 is given to draw a 


line along Pl —* P2 — P3 — P4, the actual movements of the pen are: 


Pl — A (pen down) 
A — B (pen up) 
B —» P4 (pen down) 


A line is drawn only between Pl — A and B — P4. No distortion of plotting 


positions is caused by off-scale. 


Fig. 7-11-4 Off-scale control 


7-11-5 Handling of errors 


There are 5 main causes of errors: 
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ULL 


PUTT TTC 
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a) 


b) 


Data error: 


Errors in the format, etc., of the input data. These occur if, for 


example, the x coordinate is given but not the y coordinate, or a 


terminator is omitted although one is necessary, etc. 


When such an error occurs, the corresponding ERROR bit becorne 


s l 
(ALARM 


lamp lights), and commands are temporarily inhibited, 
except for direct commands. (This can 


be masked by an ERROR 
MASK command.) 


These errors are further divided into the following 4 types: 


fe) Command error 


When a code between (60), and (7E) i has been handled as a 
command character. 


fe) Terminator error 
When there are not enough parameters. 


When a terminator wasn't added when one was necessary. 


fe) Delimiter error 


When a delimiter was omitted or when an undefined character 
was handled as a delimiter. 


re) Parameter overflow 


When a numerical value exceeding the range of -32767 to 
+32767 or a coordinate value exceeding ;** 


(16384) was handled 
as a parameter. 


1/0 error 


Error relating to data reception in the interface unit. Errors in data 


transmission (e. g. when there is no listener when about to output 
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c) 


d) 


Note: 


data specified by talker, etc.) with the GP-IB interface, or paritys 


framing, overrun errors in the RS-232-C interface fall within this 


category. 
Off-scale 


When data instructing plotting outside the valid area is handled, the 
ALARM lamp on the contro! panel lights and the off-scale error 


status bit becomes 1. 


When data instructing a return to the valid plotting area is handled, 


the ALARM lamp goes out and the off-scale bit becomes 0. 


Error clearance 


Errors are cleared by the following means. The status of the ERROR 


bits is 0 when the corresponding errors are cleared. 


D) Execute a READ STATUS WORD | or READ STATUS WORD 3 
command. 
ID Press ENTER (only data format errors cleared). 


IID Initialize the plotter. 
IV) Execute an INTERFACE CLEAR command. 


If ) and ID are done when the execution of the next command 
has been temporarily inhibited by a data format error, that 


command will be executed. IID and IV) clear the data within 


the buffer memory. 


r — tae 


8. INTERFACE FUNCTIONS 


8-1 Interfaces for MP2300 


Three types of interfaces are provided for connecting the MP2300 to 


various Computers: RS-232-C, GP-IB, and Centronics interfaces. 


SUL 


The interface plays a very important role in the exchange of data between 


a computer and external equipment (the plotter in this case). 


Before connecting the plotter to a computer, it is necessary to set the 


same interface functions for both the computer and the plotter. 


If there is a mistake in the interface setting, the plotter may not function 


at all, or it may function incorrectly. Carefully read the following 


descriptions of the interface settings before making the connection. 


(Section 5-2 gives examples of setting the computer and plotter 


for 
reference.) 


8-2 GP-IB interface 


GP-IB is a bus line which uses a byte-serial, bit-parallel transmission 


method (in other words, data is sent 1 byte at a time). The main 


characteristic of this interface is that it controls the exchange of data on 


the bus line between each of the devices by three data transmission control 
lines, using an asynchronous confirmation method. 


This asynchronous confirmation method is called a 3-wire handshake, and is 


the most distinctive feature of this bus. (IEEE-488 standard) 
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GP-IP interface functions 


The functions of the GP-IB interface are given below. 


AH-1 
SH-1 
T-6 
L-3 


SR-0 
RL-O 
PP-0 
DC-! 
DT-0 
C-0 


Reception handshake function present 


Transmission handshake function present 

Basic talker function present; talker-only absent 

Basic listener, listener-only mode, and listener exclusion by 
MTA (My Talk Address) functions present 

Service request function absent 

All RL functions absent 

Parallel polling function absent 

All device clear functions present 

Device trigger function absent 


Controller function absent 


Connectors Plotter end 57-20240 (DDK) 
Cable end 57-10240 (DDK) 


Electrica! characteristics 
The levels are based on standard TTL levels, with 


the following logic states: 
Logical 0: +2.4V or more 


Logical 1: +0.8V or less 


Buffer memory 6 Kbytes 


Fig. 8-1 shows the connector on the interface unit, as seen from the rear. 


| Nut shape 
SAO | ) ORM 
q 5 


a 
LOGIC GNO SND SND [Ga Of M 3.5 « 9.6 
GNO 10 K 6 


Fig. 8-1 GP-IB connector 


8-2-2 Switch setting of GP-IB interface 


The GP-IB interface switches are located on the rear panel of the MP2300 


These switches set the data conditions for transmission between plotter 
and computer. 


Set these switches before connecting the MP2300 to the computer. 
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Fig. 8-2 Rear panel of MP2300-11 
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Function-setting switches 
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Address re | | 


Setting GP-IB address 


mode processing 


SS = 
; Listen | EOI 
OFF See the table of | | Always! Always 
lonly effective | | 
MLA/MTA | 
settings Address | EO! Do not ae not 
| ignored | /use 


ieffective 


Bits | to 5 
These set the GP-IB address. The address set by bits | to 5 is 


effective only when bit 6 is at ON. 


Bit 6 
Sets the address mode. 
OFF: Listen only 
ON: Address effective (set by bits | to 5) 


In listen-only mode, all data is effective, regardless of address; it is 


not possible to send data from the plotter. 


Bit 7 
Sets the EOI (End-Of-Identity) function for GP-IB. 


OFF: EOI! is effective. 


ON: EOI is not effective. 
Note: When bit 7 is at OFF, EOI! is effective and the system 


operates as if it has received a terminator. 


Bits 8 to 10 
Keep these switches always at OFF. 
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Operation 


‘Address | MLA 7 


MLA/MTA 
[MTA 


Pat Eg 


* 


Note: 


code | character | character | 1) 2) 3/4/5 
0 | SP @ 19/0, 0,0,0 
1 / tT A | O o 0/9 1 
{©} 8 |e, e; alah 
Cais. # C O;o,ol1{1 
ot Oe, BS i [o|o| oli] 
‘ $ D 0/0 1/010 

—— eT oe ie + t + + 
5 | 4 E 0; o;1/o/1 

5. | &—k F lO @lilile 
4 ———= = T —p— 4—_—__4—__— 
es re ovo; 1 iiit 
GS Ee I 

a ee Oe ME EI Ss 
10 | * J {o/1[o][1]o 

> Sam + T Kk {of1 0 id 
12 [ : [ LL lToladlilolse 
oe ak 
iP ; ™ | O) a} a{oj1 
nbs A Oe © ER EE 
— * bs = | [ ji 
ts i) TiTololola 
ae 2 R [i1{/0|0|1/0 
19 3 | Ss BENE) Ol1ili 
= a 1/ililo|o 
= — =. | 
e} 5 | ou r{ili| oy. 
2 | « | ¥ sTitalite 
ali 8 x iTOTO1010 
A ES BLES 
27 —_ c 
28 < N 
29 = 5 
30 > t 


Table of MLA/MTA settings 


Example of address setting 


The setting below gives: 
Address: 19 


| Address effective 
Ed effective 


re i ee | 


ee ee ee ee ae 


Each address switch indicates | when at OFF, and 0 when at ON. 


The address setting is done only once, when power its turned on. 


Therefore, to reset the address, turn the power off and on 


again. 


8-3 RS-232-C interface 


The RS-232-C interface of the MP2300 is an interface which uses a serial 


transmission method conforming to the EIA (Electronic Industry 


Association of U. S. A.) standards. 


This interface transmits digital binary seria] data, control signals, and 


timing signals. 

8-3-] RS-232-C interface functions 

General! specifications 

Standards CCITT V24, EIA RS-232-C, JIS C636) 

fe) Transmission method Asynchronous, start-stop synchronization 


a) Transmission speeds 300, 600, 1200, 2400, 4800, 9600 baud (switch 


selectable) 
re) Stop bit 1- or 2-bit methods (switch selectable) 
Even, odd, or none (switch selectable) 


fe) Parity 


Data length 7 bits or 8 bits (switch selectable) 


aH abit data, 


Data bits Stop bitls) 
Start bit ——~ 


Parity bit 


mm... 
Tati, 
wes... 
a ae 
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Data bits Stop bit(s) 
Start bit = il “—— Parity bit 


Fig. 8-3-1 
Electrical characteristics 
RD, SB RS, CS, DR, ER 
(Negative (Positive 
logic) logic) 
° Input voltage levels +5V to +12V Logical 0 ON 
-5V to -12V Logical | OFF 
fe) Output voltage levels +5V to +8V LogicalO ON 
-5V to -8V 


Logical | OFF 
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. RS-232-C connector pin arrangement 


Signal | Signal Signal 
igna igna as-232-c | CCITT 8 Signal name Function 
V- 24 direction 


symbo! | abbreviation 
Bt ; — + 4 4 


PROTECTIVE 


FG 
a GROUND 


BA : TRANSMITTED Data output from 
(TDATA) DATA | plotter 


et 


BB 


(RDATA) Data input to plotter 


= —— 
! 


CA ; ON when the plotter is 
—————$——— <—P REQUEST TO SEND 
(RTS) | sending. (Note |) 


| The plotter transmits 
(cTS) /CLEAR TO SEND __ | data when this signal is 


a Po 


Connected to the 


SIGNAL GROUND 
plotter's signal ground 


ON when the plotter is 
able to receive data. 


[Seen 2) 


DATA TERMINAL 
READY 


Not used 


Note lL: The RS signal is specified by bit 3 of the rear-panel switches. 
Note 2: The ER signal is always on when X on/X off handshake is 
selected by bit 2 of the DIP switches S2 on the base. 

Note: 


<-P means output from the plotter; -~P means input to the 
plotter. 


LLG 


Fig. 8-3-2 shows the interface connectors, as seen from the rear 


SS \—) ED | 
(“PARALLEL \RS-23e-c 1 


DB =-25'S 


Locking nuts are SO 3mm 
(M3 x PO.5) 


Fig. 3-3-2 
Buffer memory 6 Kbytes 


8-3-2 Switch settings of RS-232-C interface 


The RS-232-C interface switches are located on the base of the MP2300 
These switches set the data transmission conditions. 


Set these switches before connecting the plotter to the computer 


° Note that the settings of switches S2 and S3 are different for 


Graphtec commands and HP-GL emulation commands. 
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Function-setting switches | [eo 


Fig. 8-3-3 RS-232-C switches on MP2300's base 


Table 8-3 Function-setting switches $2 


Table 8-3 Setting for Graphtec commands 


4 
: =e it = 
CHARAC | STOP 
TER | PARITY BAUD RATE 
LENGTH 


Xon’ Xof f | 
HAND | Usually ON 
-SHAKE | 


8-817 | Parity) EVEN 2-BIT | 


HARD | Om only when 
HAND 
-SHAKE 


transmitting 


Setting Ignores | The ESC 
for HP/GL | plotter off | commana 

emulation is also input 
commands to the buffer 


commands 


Usually Usually 


- means OFF 


Note: Set the switches before turning the power on. 


8— 10 


Switch settings for Graphtec commands 


Bit | 
Always set to ON. 
Bit 2 


OFF: Provides buffer control using the ER (DATA TERMINAL 
READY) signal. 


mega ggy ERY 


ER-ON indicates that there is space in 


the buffer, and ER-OFF indicates that the buffer is full. 


ON: Provides buffer control using X on (DC1)/K off (DC3) 


characters. 


X off is output when the remaining buffer space falls to 12% 


bytes or less. X on is output when the space reaches 512 bytes 
or more. 


Buffer space 1024 


128 v) 
J ee | 
& & 
X on/X off output levels Kon ot? 


Bit 3 


This specifies control of the RS (REQUEST TO SEND) signal. 


OFF: Turns the RS signal ON only while data is output from the 
plotter. 


ON: Keeps the RS signal ON, regardless of data output. 
Bit 4 


This specifies whether the transmitted characters are 7 bits or 
8 bits long. 
OFF: 7-bit characters 


ON: 8-bit characters 
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Bit 5 
This specifies whether or not the parity bit is used. 
OFF: Parity bit not used 
ON: Parity bit used 


Bit 6 
When the use of the parity bit is specified by bit 5, this selects 
even or odd parity. 
OFF: Odd parity 
ON: Even parity 


Bit 7 
This selects | bit or 2 bits as the stop bit. 
OFF: Stop bit is | bit. 
ON: Stop bit is 2 bits. 


Bits & to 10 
These select the transmission speed (baud rate). 
See Table 8-3. 


Switch settings for HP-GL commands 


Bit | 
Always set to ON. 


Bit 2 
ON: This ignores the plotter commands ESC.) and ESC.Z 


Bit 3 
ON: Also inputs interface control commands to the buffer. 
Can be used for checking the output of interface control 


commands. 


S— 12 


Bit 4 


This specifies whether the transmitted characters are 7 bits or 
% bits long. 

OFF: 7-bit characters 

ON: 8-bit characters 


Bit 5 


mm, 
a ee 
VER. 
Cw. 
iY 
= 
=e 
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= 
= 
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L= 0 


This specifies whether or not the parity bit 1s used. 
OFF: Parity bit not used 
ON: Parity bit used 


Bit 6 


When the use of the parity bit is specified by bit 5, this selects 
even or odd parity. 


OFF: Odd parity 
ON: Even parity 


Bit 7 


This specifies whether the stop bit is | bit or 2 bits. 
OFF: Stop bit is | bit 


ON: Stop bit is 2 bits 


Bits 8 to 10 


These select the data transmission speed (baud rate). {See 
Table 8-3-2.) 


8-4 Centronics interface 


vUPEPRR 


This interface is mainly used for printers. It is activated by simply 
connecting a cable to the plotter, although it is necessary to set the 


interface mode to Centronics by turning off bit 1 of the LO-bit DIP 
switches S2. 


 wUBEBEETETE 


‘ 


The input data signal applies 8 bits of data to DBO to DB7, then inputs the 
STROBE signal. 


The MP2300 turns on the BUSY signal, reads the data while outputting the 
ACK signal, then starts plotting. 


When the specified operation has ended, the plotter waits for the input of 


the next data. 


If you are making your own input-output cable, make sure that it is less 


than 2 meters long. 
8-4-] Centronics interface functions 
General specifications 
fe) The Centronics interface cannot output data from the plotter. 
(READ commands and the GIN and CALL GIN commands 


cannot be used.) 


fo) Transmission method: Asynchronous transmission method by 
handshake of STROBE and BUSY signals. 


Electrical characteristics 


The levels are standard TTL level with the following logic states: 


Positive logic ; is +2.4V or = DATA, BUSY 
0 is +0.4V or less 
Negative logic 1 is +0.4V or less | ERROR 
f is +2.4V or 4 ACK , STROBE 
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Input-output circuits 
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Input-output timing chart 
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Fig. 8-4-2 
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Buffer memory 6 Kbytes 


Connectors 
Plotter end JD-36SL-ALI (Japan Aviation Electronics) 
Cable end 57 -30360 (DDK) 


input-output Connector 


Set this bit (S2-1) to OFF. 
®* §2-2 to $2-10 can be 


at any position because 


they are not used. 


Fig. 8-4-3 


Connector pin arrangement 


Signa! line name | Pin No. | 


STROBE 
DB 


Signal line name 
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9. SPECIFICATIONS 


Valid plotting area 


Maximum plotting 
speed 


Mechanical resolution 


Programmable step 


size 

Distance accuracy 
Dynamic accuracy 
Repeatability 
Perpendicular ity 


Pen change-over 


accuracy 


Pen up/down 


frequency 
Number of pens 


Pen types 


409 mm along X-axis, 235 mm along Y-axis 


400 mm/sec (when pen is up) 


250 mm/sec (when pen is down) 


0.05 mm 


0.1 mm 


Within 0.3% of distance moved 
Within 0.3 mm (P-P) 


0.1 mm 


Within 1 mm/285 mm 


Within 0.4 mm 


15 times/sec (up is once, down is once) 


Water based ball-point pens 
(3 colors: red, black, 


brown, orange, and pink) 
Oil based fiber-tip pens 


blue, green, 


(4 colors: red, black, blue, and green) 
Water based ball-point pens 


violet, 


Paper size 


Paper holding 


method 


Operating conditions 


Power supply 


conditions 


External dimensions 


Weight 


(4 colors: red, black, blue, and green) 
Ceramic pens 

(0.3 d, 0.5 d, 0.7 ¢) 
Ink pens 

(0.2 d, 0.3 d, 0.4 g, 0.5 d, 9.6 d, 9.8 ¢) 


Up to 420 mm x 300 mm (A3 size) 


Electrostatic adhesion 


Temperature +5°C to +35°C 
Humidity 35% to 75% R.H. 


100/120/200/220/240 VAC (Power supply selector) 


+10% (50/60 Hz) 


Power consumption 45 VA or less 


560 (W) x 440 (D) x 135 (H) mm 


Approx. 6 Kg 
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19. COMMAND LISTS 


ade 50H) ( 
10-1 Formats and functions of Graphtec commands (\AP1999) ¢1) 


— 


Command Forrnat 


— 


Description 


LINE TYPE L p (T) This soecifies the type of straignt line to De 


] - Se - ra - 
drawn. Ali the lines drawn after tne receipt 


of this command will de solid lines when 5 = 9, 
and dotted lines when p= 1, until otherwise 
specified. If this command is not given after 
turning the power on, solid lines will be drawn 
by DRAW and RELATIVE DRAW commands. 
(Note 1) 


LINE SCALE | B#?(T) | This specifies 


?-.16383. The 


the pitch of broken lines. 


lines and spaces are in the 


ratio of I:l, the pitch will de twice as large as 


| @. (Initial setting is @ = 30.) The specification 


| is valid until a new one is given. This 


command can be given either before or after a 
| LINE TYPE command. 
(Note 1) 


| This draws straight line segments connecting 
| the absolute coordinates (Xp Yq (current pen 
| 


position), (x, yy)» (X55 Y>) senha (x. Y)- The 


| absolute coordinates are expressed as integral 
| 
| multiples of 9.1 mm. 


The coordinates (100, 
| | 109) indicate 


the position (X = [0 mm, 
Y = 10 mm) relative to the origin. 


This moves the raised pen from the current 


position (Xp; Yo) to the coordinates (x, y). 


CY Ree 


RELATIVE LAx),Ay) This draws straight lines starting from the 


DRAW AXo7A¥o | Current pen position (xo Yo) and connecting in 
wbebse turn the relative displacements: (Xp tAX Yo 
AX i }+Ay))s (xp + AX) + AXos Yo + AY + Ay) enna 
(7) n n 


‘ ba zB od df re 
(x * Aa Yo fs Ay,) Ax, andAy, a 
increments. (Expressed as integral multiples 


of 0.1 mm.) 


RELATIVE | RAx,Ay | This moves the raised pen from its current 

MOVE (T) position (Xo Yq) to (x +Ax, y +Ay). 

AXIS Xp,q,r | This draws a coordinate axis. p-=0 or 2 
(T) specify the Y-axis, p=1 or 3 specify the 


X-axis. The meanings of q and r depend on 


the value of p as shown below. 


Unit length Number of 
repeats 

] X Unit length Number of 
repeats 


Total length Number of 
divisions 
3 X Total length Number of 


divisions 


(Note 2) 


HATCHING 36n, X, y, | This draws a rectangle parallel to the X- and 
d, 9 (T) Y- axes and also draws hatching. 

n = 1:Rectangle only 

n = 2:Hatching only 

n = 3:Rectangle and internal hatching 

(Note 3) 


bo 


1G - 


HOME H (T) This roves the raised pen to its power-on 


| position. The operation is the same as that 
| 


| initiated by M G, 9 (T), but if this command is 


‘executed when the ALARM lamp is on, the 


‘lamp will turn off, and the pen will return to 
| its original position and wait for the next 
| 


| This specifies the size of characters and 


TLL 


ALPHA SCALE] Sn (T) 


marks. n is an integer between 9 and 254. 
When n=0, characters of 9.7 «9.4 mm are 
drawn with a spacing of 9.3mm. Whenn = 14, 


the size of the characters is increased to 


(0.7 x 15 =) 10.5 mm x (0.4 « 15 =) 6mm. The 
character spacing is also increased to (9.3 x 
15=) 4.5 mm. Spaces are automatically 
increased as well. The specification of this 
command is valid until another ALPHA SCALE 


command is input. If this command is not 


given after turning the power on, 2=3 is 
specified automatically. The same applies to 


the printing of marks. When n = 0, marks of 
0.4 mmx90.4 mm are drawn. When n= 14, 
their size is increased to (0.8 x 15 =) 6mm x 


(0.4 x 15 =)6 mm. (Note 4) 


ALPHA 
ROTATE 


This rotates the characters in 
specified by n. 


the direction 
nN is an integer between 9 and 
3, and specifies the following angles: 

When n = 0: 0° 


" nels 90° 
" n= 2: 180° 
" 9 = 3: 270° 


This command can be given either before or 


after a Sn command. [lf this command is not 
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given after turning the power On, n=0 is 
specified automatically, in the same way as IN 
a Sn command. This specification is valid 


juntil the next one is given. 


—— —_ Ni a : 
ALPHA SPACE| On (T) This specifies the spacing between one 
character or symbol and the next by n. (This 
command must be given immediately after an 


ALPHA SCALE command.) 


CIRCLE WX Yop This draws a circle, arc or spiral 
rir los o. (xp; Yo)? Coordinates of center 
0, bgt (r),r,): Initial and final radii (integral 


(T) multiples of 0.1 mm) 

(0,,0,): Initial and final angles (integral 
multiples of 0.1°) 

(d): Specification of number _ of 
segments or angle subtended by 
segments of circle or circular arc. 

O<d: Segment angle of circle or 
arc 
O>d: Number of segments of circle 
or arc 
O=d: Automatic division 
RELATIVE j tp Coy This draws a circle, arc or spiral. 
CIRCLE 0,9, (ry, 15): Initial and final radii (integral 
[,¢d](nN multiples of 0.1 mm) 


(0),0,): Initial and final angles (integral 
multiples of 0.1°) 

(d): Specification of number of 
segments or angle subtended by 
segments of circle or arc. 

O0<d: Segment angle of circle or arc. 
0d: Number of segments of circle or 
arc 


0 = d: Automatic division 
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CURVE Ya, X)5 ¥ ,») This draws a smooth curve through the points 
| Xos ¥2 serves |With Coordinates lo Ys (x55 ¥>) vaneees (x, 
| Xa Vp (T) y,)- 
a = 9:Open curve 
a = |:Closed curve 
——_—_—______+— | i = _ —— as 
RELATIVE Tate steak This draws a smooth curve through the points 
CURVE | 


AY “Koy specified by relative displacements. 


|AYo: nas cial Ux dy) Relative displacements of the start 
| | 
LAX 5 AY of the curve from the current pen 
ne’ ni 
(T) | position 
(A i, (x ,fy_): 
[Kos Y2 rat =n 
Relative 
| 


displacements of 
subsequent points of the curve 
= 0:Open curve 


l: Closed curve 


ALPHA RESET) A(T) 


|This returns parameter settings relating to 
| 
;character and symbol drawing to their initial 


| values. 


Initial setting (S command: n = 3, Q command: 
n= 9) 


PRINT This writes the characters specified Dy C, in 
iuuavie succession. Codes other than 31 to OD 
(hexadecimal) with no 


correspond ing 
|characters (e.g. DLE, NAK, SYN, ETB) are al! 
\ignored. However, a biank space is left 
| instead of a space. 
| 


There are a total of 95 characters available, 


including uppercase alphabetics, 
|alphabetics and numerals. 
(Note 4) 


jowercase 


KANA 


This writes the katakana, hiragana and Greek 


eneeeee 


characters specified by the codes C,, C, 


reeerss 


n 


e's 


MARK 


| Nn (T) | This draws the special symbol (mark) specified 
by n, where n is an integer between 0 and 15. 
|The size of the marks can be increased by an 


| ALPHA SCALE command, except for the n = 0 


mark. 


| (Note 5) 


| : — 


NEW PEN 


CLEAR 


READ 
STATUS 1 


READ 
STATUS 3 


INTERFACE 
CLEAR 


Jn (T) This selects the pen specified by n, where n is 


an integer between 0 and 8. The initial setting 


isn=-l. 


T £(T) This sets the speed of the pen when down over 
10 stages. 
€=Qand ¢= 10 specify the maximum speed. 
The specified speed V = @ * 25/10 (cm/s) 


: (T) This clears all the settings and moves the pen 


to the HOME position. 


The alarm is also cleared. 


5 This specifies the terminators of the input and 
£ ty ty) output data by t, to ty ty (2 characters). 
t, to: Terminators for data received 
ts ty: Terminators for data sent 
t, t, can be omitted, when omitted the setting 
will be ts ty = ty ts 
V (T) This transmits the plotter status word | to the 
host machine. Transmission takes place as 


soon as this command is received. 


i (T) This transmits the plotter status word 3 to the 
host machine. Transmission takes place if the 
remaining buffer space is at least 256 bytes 


when this command is received. 


»(T) This initializes the interface control. Any 


data remaining in the buffer is lost. This 


cormmand is executed as soon as it is received. 


10° ='6 


Note |: Pitch of broken lines: 


Parameter # of the B command specifies the pitch of 


broken lines. Its definition is shown in the figure below. 
LINE TYPE 
Solid line P=-=97 


1/2 of pitch is drawn as solid line = 


1/8 of pitch is drawn as solid line 
Dots at pitch intervals 


25/32 of pitch is drawn as solid line 


Dot-dash line 
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4 aoa 
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; 3 ‘a’ 
Long-short dashed line ne) 
3 ‘3° 
Double-dot-dash line Saooseeeamevenl — 
mn ‘etal 
Long-short-short dashed line ase, > =; 
24 2 
—_—_—_—_—_—————_ 
= > l 5 2 25 7 > 
a= a -é a Ge = ce I= yc? ‘ = 542° fee a= » t, 
= Fig. 10-1 
Note 2: Plotting of coordinate axes: 


When the command xp, q, r (LF) is given as xi, 150, 6, the 
axis shown below is drawn. The pen remains down at 
point F waiting for the next command. 
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Note 3: Hatching: 


x: Length in X-axis direction (integral multiple of 


0.1 mm) 
v: Length in Y-axis direction (integral multiple of 


0.1 mm) 

d: Spacing of hatching lines (integral multiple of 
0.1 mm) 

Q: Angle of hatching from X-axis (integral multiple of 


0.1, measured positively in the counterclockwise 


direction and negatively in the clockwise direction) 


fr— x« —<4 


Initial pen position 


Fig. 10-3 


Note 4: PRINT command 


Note 5: 


When a command such as PABCD ....... (LF) is issued, the 
pen draws the character A starting at its current position, 
and then the characters B, C «..ce00 positioned as shown in 
Fig. [O-4. The height H of the characters can be 
increased by an ALPHA SCALE command, and the spac ing 
between the characters can be specified by an ALPHA 
SPACE command. If no spacing specification is given, it 


will be set as shown in Fig. 10-4. 


MARK command: 


When Nn (LF) is input, marks are drawn centered on the 


current pen position. In the mark BK, the point at which 


1935 


the two triangles touch is the current pen position. The 


end point of the drawing 15 the same as the start point. 
The pen will rernain down at the end of the plotting. The 
size of the mark is as shown in Fig. 19-5, but it can be 


increased by an ALPHA SCALE command. 
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10-2 Formats and functions of Graphtec commands (personal plotter) (2) 


Command Data format Function ere 
. | DRAW D X19 Vy9 Xor Vo vores Draws straight line segments connecting the | LINE TYPE and 
Straight line 
Xr, (t) points (x1, y), (X59 Yo) eeeeres (x sy) LINE SCALE 
movements 
settings are valid. 
RELATIVE EAX AY pr AXos Draws straight line segments with the For specification of (t) 
| DRAW AY 9 verte AX Ay, (t)|relative displacements (Ax,,Ay)); see the TERM command. 
_ (Ax,, ¥>) encase (Ax AY) -_ 
= MOVE M Xs Yy Moves the raised pen to coordinates (x, y). 
= RELATIVE OAx,Ay, Moves the raised pen from its current | 
MOVE position to the relative point Ux,/.y). 


DRAW POLAR |DPr Draws straight line segments connecting the | LINE TYPE and LINE 
points (ri 01); (r,, 0.) ae (r 0) in the SCALE settings are 


polar coordinate system. valid. 


RELATIVE > Draws straight line segments with the 
DRAW POLAR relative displacements (Ari, AO), 


AG} scscves Ar_, 9 _) in the polar 
n n 


coordinate system. 


MOVE POLAR |MPr, 9 (t) Moves the raised pen to coordinates (ry, 9) in 


the polar coordinate system. 


PPT TTT TTT TTT TTT TTI TIT IT ALK K KKK KECRELEEELLL EY 


- Bari, od | | a | a | aoa \ ] | mi : 
POOR Ea 


PUTT C EEE Addale 


RELATIVE O PAr, 40 (T) 


MOVE POLAR 


RADIUS PLOT |RPO, ae 2) 


PRINT 
Characters and 
symbols 
S KANA K Cy Co veseees c_ {t) 
» (GREEK) 
MARK Nn, 
SELECT POINT | SPe (4) 
MARK 
saeaa Kop yt 
¢ ore NYos peavere (p,) 
PATTERN Fe an y 


eee 
ene 


THEE 


Moves the raised pen from its current pen 
position to the relative point (Ar, 4Q) in the 


polar coordinate system. 


LINE TYPE and LINE 
SCALE settings are 


Draws a straight line with a length of ap 
from (0, £4) in the polar coordinate system. 


valid. 


| ALPHA RESET, 
. ALPHA SCALE, 
j ae) ~ 
(See the code charts at the end of this ALPHA SPACE, 
ALPHA ROTATE, and 


ALPHA ITALIC settings 


Writes the alphanumerics specified by the 


manua |!) 


Writes the katakana characters and Greek 
are valid. 


characters specified by codes Cpy Cy verve Co 
n 
(See the code charts at the end of this 


manual) 


Draws the symbol specified by n centered 


on the current pen position, 


Draws one character or symbol specified by 
© centered on the end point of a straight line 


Or a pen movement. 


Draws patterns specified by pen status p and 


pen displacements .\x, .\y. 


OT 


at 


Circles, 


curves 


CIRCLE 


W Xo» Yor ri Tos Or» 
0 C, d | (t) (Xo Yo)? coordinates of center 
(roy r5): initial and final radii 
(0, 0,): initial and final angles 


d: angle or number of segments 


SS 


RELATIVE 
CIRCLE 


] fy ho 9,, 0 Draws a circle, arc or spiral. 


t* *2Z 
L, ao ft) 


Draws a circle, arc or spiral. 
(ri, ro): initial and final radij 
(0,, 04): initia] and final angles | 
d: angle or number of segments | 


The start point is the current pen position. 


Draws a smooth curve through the points For specification of (t) 


with coordinates (x), yy)» (x55 y>) os see the TERM command. 
(xs y,). 
a = 0: open curve 


CURVE 


Y a, X19 yr Xo0 Vo ores 
eX YD (t) 


a = 1: closed curve 


RELATIVE 
CURVE 


The ",.—" character is 


— a, AX), Ay ),AXx5, 
AY seeeeee Ax Ay. (t) 


Draws a smooth curve through points given 


by successive relative displacements. i"—" in the JIS codes. 


Ax), Ay): relative coordinates of the 


start point of the curve from 


the current pen position 


x,,Ay>) “es Ax »4y)) relative direct 


displacements of successive points 


a = 0: open curve 


a = 1: closed curve 


GeGGEE TEE TLL 
TAL 


LRU URURUUEREEDPE ERR 


Draws an ellipse. 


| 


ELLIPSE ) ay Xp Yor "9 2 : 
a 0,» eu a: the pen moves from its current position 
to the start point, raised when 
| a = O and lowered whena = I. 
(Xo Yo) center of ellipse 
(r,, r.): major and minor radi 
(O,, 0,): initial and final angle of ellipse 
Q,: angle between major axis and X-axis 
LINE TYPE Lp, Specifies the line type. Initial setting is p =0 
ale p = 0; solid line 
FPF. p=1-4: dotted and broken lines 
Mpecricetn p=5-6: dot-dash lines | 
p=7-8: Gounte-dot- dash fines | 
Specifies the pitch for broken lines by ¢. | Initial setting is ¢ = 100 


LINE SC ALE. Bé 


€l- oO 


(Has no effect on solid lines) 


’ 


Selects type of characters written by PRINT 7 setting is = 60 


FONT $n, (m,) 
and KANA cominands according to the Ce 3 4. 


Character and 
character code charts by parameter n, and | 


symbo! 
the resolution of characters by parameter m.| 


specifications 


ALPHA SCALE | $n, (m,) n specifies the height of characters and Initial setting is 
symbols and m their width. nems= W 


Initial setting is 


@= 30, k = 0. 


ALPHA SPACE | Q ¢,1k,! N specifies the horizontal spacing from one 
character or symbol to the next, and k the 


vertical spacing. 


ALPHA 
ROTATE 


ul 
Oo 


9 specifies the rotation of characters Initial setting is 0 


and symbols. 


ALPHA ITALIC 


P specifies the slope of Initial setting is p = 0 
characters and symbols. 


p = 256.tanO (0 is the inclination from the 


R Q, 
a= SS Fe 
LABEL L Pn (t) Moves the start point of character string Initial setting is n = 1. 
POSITION writing to the place specified by n. 
a) : 
ALPHA RESET |A Returns character and symbol specifications 
to their initial values. | 
CLEAR Initializes the plotter, returns all control 
3 Controd | settings to their initial values. 
= functions 
ie HOME Moves the raised pen to the HOME position. 
OFFSET 1. %¥s Sets the origin to the coordinates | Initial setting is the same 
(x, y). as the HOME POSITION, 
"F" is "+" in JIS codes. 
OFFSET POLAR) 7Px, yC, % ( ,f J(t)|. Sets the polar origin at (x, y). | Initial setting is the 


. Rotates coordinate system by 9, centered | HOME POSTION, 


on (x, y). 95 - 0, f = 3600 


. f sets a division angle for the whole circle. 
NEW PEN BaP Selects penn Initial setting is n= 1 


PROMPT LIGHT|T n, Controls the PROMPT LAMP on the Initial setting is off. 


contro! panel. 
n= 0; off 


n=l:on 


a2a00232222222LAahaaARPRR7/7P L444 


PEE aaa 
, eagyyyy 


Initial setting is x = 


SUVUREPUEECEEP PP PRR 


WRITE LOWER |\ x, y; 
| LEFT 
WRITE UPPER |Zx,y; 


Specifies the coordinates of the lower left 


corner of the plotting area. 


Initial setting gives the 


maximum plotting area. 


Specifies the coordinates of the upper right 


corner of the plotting area. 


Rotates drawing around (x, y). 


(x, y): center of rotation 


} 
ROTATE 7X Vy 9, 


Q: angle of rotation 


XY, (t)iClips part of drawing. 


. CLIPPING 
xo Yn! string of points defining clipping 
pattern 
SPEED !€ (nd (t) Sets the pen speed when down, in 10 stages. | Initial setting is &= 10 
= (22 1, 2) xcrsves 10) | 
4 n: specified pen number 
on —_ - - _ ——_— ae ——— - ——— 5 
FACTOR &, Py Q) vy Sets the plotting wagiitieaiian. | Initial setting ts 
p/r = magnification along X-axis | p=q-r=el 
q/r = magnification along Y-axis 
GIN G Transmits the current pen x and y | Data is transmitted 
in the order: x coordinate, 


Read-out of 
coordinates and pen up/down status to 
coordinates 
the computer, ly Coordinate, pen status. 


Transmits the current pen position and pen 


status when the ENTER key on the contro! 


CALL GIN C 


panel is pressed. 


~er ? ab ”» 
READ OFFSET |‘ Transmits the coordinates of the or pin to 
the computer, 


— 9x 


91 


Interface 


control 


READ LOWER |[ 
LEFT 


Transmits the coordinates of the 
lower left corner of the plotting area to the 


computer. 


Data is transmitted 


in the order: x coordinate 


then y coordinate. 


READ UPPER 
RIGHT 


rs 


Transmits the coordinates of the upper 
right corner of the plotting area to the 


computer. 


| 


READ STATUS 
WORD 2 


Transmits plotter status 2 to the 
computer. 

READ STATUS 
WORD 3 


i Transmits plotter status 3 to the 
computer. Transmission takes place 
if the buffer space available is at least 


256 bytes when this command is received. 


Specifies the data terminator characters 


ty and t,: t and t, may be the same. 


ERROR MASK 


— ais ' —— : —— — aioe 
INTERFACE : Initializes interface control. Any data | 
CLEAR remaining in the buffer will be lost. 
READ STATUS |V Transmits plotter status | to the | 
WORD 1 computer. Transmission takes place 
immediately this command is received. 
=< Soa Sete SS 


Initial setting ts 


t, =t,= (ETX) 
Initial setting is 
m = | 
n=0 


p=0 


See ab epEPRRMRaal ELL 


= lengths of scale 


AXIS Xp, qty Cy tyr ty +.) (t)| Draws a coordinate axis parallel to the tpt 
Graph plotting X- or Y-axis. age 
p = 0(Y-axis) q = unit length, 


p = | (X-axis) = number of repeats 
p = 2(Y-axis) q = total length, 
p = 3 (X-axis) r = number of divisions | 


HATCHING % n, X, ¥, d, 9 (t) Draws a rectangle parallel to the X- and 
Y-axes, a circle, or straight line segments 
connecting a string of points, and also 
hatching. 

n = l: rectangle only 

n = 2: hatching only 


n = 3:rectangle with interna! hatching 


) 
d: line spacing of hatching 
par 0: angle of hatching from X-axts 
| — - — 
Yn, er 9, 1 O54 4, n= ll: fan shape only 
Q (t) n = 12: hatching only 
n= 13: fan with hatching 
fpr tot radii of circle 
0), 9, Q_: start and end of fan drawn 
d, @: samme as for rec tangle 
— -_ a + — 
% n, d, Q, ys Y pa veveees n= 2h; string of points 
Te ae (t) n= 22: hatching only 


n= 24: string of points with internal hatching 


d, 0: sare as for rectangle 


Pe coordinates of points 


10-3 Descriptions of HP-GL emulation commands 


10-3-] RS-232-C interface control commands 


Table 10-3-1 Table of interface control commands 


No. | Command! Command format Function 
ESC. ( ESC. ( Turns plotter on 
] 


ESC. 'Y ESC. Y Turns plotter on 


ESC. ) ESC. ) Turns plotter off 
2 
ESC. 2 ES. 2 Turns plotter off 
3 ESC. @ ESC. @ <DEC>; Specification of ER line and buffer 
| <DEC>: size 
4 ESC. 6B ESC. B Output of buffer size 
5 | ESC..E ESC. E Output of error status 
6 ESC. H ESC. H <DEC> Specification of handshake mode 1 
SAS Ce vewenun : 


Specification of handshake mode 2 


7 ESC. I 


& ESC. J ESC. J Interface command inhibition 
9 ESC. K ESC. K Buffer clear 
10 | ESC. L = oe Output of buffer size 


11 ESC. M ESC. M <DEC>; Specification of output mode 
12 | ESC. N Specification of output mode 


14 | ESC. R 


Note: ESC is the escape character which is |1BH in hexadecimal]! 


notation and 27 in decimal notation. 


10 = 15 


PPPPPPPPPPPPPPPPPPPPPIITTTEEE%E44%%0R4444840848: 


‘ 


28 | 
v70) 


_] 


(1)  Plotter-on 


ee 


A 


nanan a a ee a a! 


| ESC. ( | or [| ESC. Y | 


These put the plotter on-line. 
(2)  Plotter-off 


[ ESC. ) Jor L ESC. Z | 
These put the plotter off-line. 


Sabie 


(The plotter is on-line when the power is turned on) 


wa 


(3) Specification of ER line and buffer size 


| 
| 


a 


i | 


‘a 


[ ESC. @ <DEC>;<DEC>: } 


<DEC> Specification of maximum buffer size (initial 


| 


y 


setting: 1024 bytes) 


i] 


Any value from 0 to 102% bytes can be specified. 
Values from 1025 to 9999 are regarded as 1926 


a 
4 
il 
“4 


by tes. 
<DEC> Control of ER (Data terminal ready) 


ER is always on when the least significant dit is 9, 


ai 
ad 


and is controlled when |. 


Fr 
a 


SUVUVUEUEVEEE PEPER 


When controlled, ER goes on if the space available 
in the buffer is larger then the current block size, 
and goes off if not. 


(Initial setting: Bit 1 = 0) 


| || n 6 
ae oo 


(4) Output of buffer space available 


| 


Tt 


4 


[| ESc. B | 
This outputs the buffer space available. 


GUTTA 


1O- 19 


@ 


\ 


Responses 


<“ DEC > Decimal value between 6144 to 0, indicates the 
currently available buffer space. 
| TERM! Terminator. If no terminator has been specified by 


an ESC.M command, CR (Carriage Return) functions 


as the terminator. 


(5) Output of error status 


| ESC. E 


This outputs the interface error status. 


Response 


<DEC> A decimal value between 0 to 16, indicating the 


following error statuses, is output in response. 


Table 10-3-2 Error statuses 


ee ee aa ae ae aS, ST a ST lm hl 


Error No. Meaning 


0 No error 


10 | Output command received while another 


was being processed 
1] Unclear byte received after ESC 


12 | A byte of interface control command 


parameters is unclear 
13. | Parameter overflow 
14 | Too many parameters received 
15 | Framing, parity or overrun error 


16 | Input buffer overflow 


10 —- 20 


> ~. 


(6) Specification of handshake mode | 


~ 


aH age veee 


ESC. H~ DEC-3 ~ ASC; ASC - t% cavéees ASC): 


The parameters are the same as those for ESC. | (Handshake mode 2 


4 


a 
specification). However, the usage of the parameters specified by ESC. M 
or ESC. N differ. 


‘ 
/ 


al 


Table 10-3-3 Handshake modes 


I 


aa 
‘= 


= | Handshake response or X-on 

= | 3 h t , Output command 
= trigger character 

a Parameter Sik ihe ee rh ba 

- | Mode | | Mode 2 

om" | 

a Turnaround delay | fe) O 


— 


a 
Output trigger | 


| 


Bate 


‘e) x | O 
character | | 


Echo terminator 


O 
» 


i w 


4 
= 


PPPTUT TTL dds 


oO Effective 


Al x Not effective 

mi 

ia (7) Specification of handshake mode 2 

| 

a L ESC. 1<DEC>; <ASC 3<ASC >(5 wc... ASC»: 
Ri 
) 


This is the level at which X-off is Output in X-~on/off handshake 
mode. 


° The X-on output level! is: 


Max. buffer size « 2 when X-off is “% or less of the max. 
buffer size 


TT TT 


bp 


iz) 


\ 


\ 
| 
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aaa 
a) 


- 


X-off output level + 1 when X-off is more than % of the 
max. buffer size 
Initial setting is 80 bytes. 
° This specifies the data block size in ENQ/ACK handshake mode. 
Initial setting is 80 bytes. 


<ASC> Initial setting: 0 (null) 

re) Always 0 in X-on/X-off handshake mode. 

fe) This specifies the ENQ character when in ENQ/ACK handshake 
mode. The character must be within the range of 1 - 127, 0 


Cannot be specified. 5 is usually used. 


<ASC> Any characters between | and 10 can be specified. 
<ASC > Any value from 0 to 127 can be specified by the 
characters. 
fe) This specifies the X-on trigger character in X-on/X~ff 
handshake mode. 
fe) This specifies the handshake response character in ENQ/ACK 
handshake mode. 6 (the ACK character) is usually used. 


(8) Interface command inhibition 

LESc. 3 J 
This inhibits the interface handshake control, the plotter stops the data 
output and waits for an echo character, for example. 


(9) Buffer clear 


LES. K | 
This clears all the data within the buffer and Stops the plotting 
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= 
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| 


e VUREEREREEEEEEL 
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(10) Output of buffer size 


L esc. b I 


The plotter waits until a buffer space equivalent to the max. buffer size 


specified by an ESC.@ command is available, and then responds with the 
buffer size. 


Responses 


<DEC> Buffer size expressed as decimal value 


| TERM | Terminator. If not specified, CR (Carriage Return) is 
used as terminator. 


(11) Specification of output mode 


| ESC. M<DEC>; <ASC>; <ASC>; <ASC >(;<ASC_): | 
This specifies the conditions for data output. 


<DEC> Turnaround delay (0 - 9999 msec) 


This specifies delay before output starts. 
Initial setting is 0. 


<ASC> Output trigger character 


This specifies the character used to start output. 
Initial setting is 0. 


<ASC > Echo terminator character 


This character specifies the restart of input after output. 
Initial setting is 0. 


<ASC > 


These specify the terminators for Output data, one or two 
<ASC > characters can be specified as terminators. Any values 
between | - 127 can be used, 0 is not valid. 


Initial setting is 13; 0 (CR - Carriage Return - only) 


(12) Specification of output mode (2) 


L ESC. N <DEC>; <ASC>(; ..s0e <ASC»): | 


This specifies the conditions for data output. 
<DEC>  Intercharacter delay (0 - 9999 msec) 
This specifies the delay between characters in data output. 
Initial setting is 0. 
AIG Any characters between | and 10 can be specified. 
° In X-on/X-off handshake mode, this specifies the X-off trigger 
character 
fe) In ENQ/ACK handshake mode, the specifies the initial 
character response. 


(13) Output of status 


[| ESC.O | 


This outputs the plotter status. 


<DEC> 0 - Buffer is not empty. 
8 - Buffer is empty and ready for data. 


[TERM] Terminator. If not specified, CR (Carriage Return) is used as 


terminator. 
(14) Command initialization 


[ ESc. RJ 


This returns the parameters for handshake control to their initial values. 


10— 24 


eaePpArPPp 


22222) 


222002002 


OIA 


10-3-2 Command functions 


= vam 


Table 10-3-4 Table of commands 


q No. | Command | | Command | Command format | Function 
L | as | Initialization of plotter 
| functions 
it | 2 JIN [IN Initialization of plotter 
— 3 ye | IP Pix? P LY? Poy? Poy? Specification of Pl, P2 
aa 4 jor OP (;) Output of Pl, P2 
| ie: 
oi 5 i SC X mai? ee # aitas Specification of scale 
‘vil 
a 6 ise SP n; Selection of pen 
“ 7 PU Xi Y; Ry. etwensuny ); Pen-up movement 
PD Pen-down movement 
8 PA Move by absolute 
displacements 
9 


Move by relative 


displacements 


Drawing of arc 


Drawing of arc 


AP (n); Specification of automatic 
pen-up 


wiv | VS v(,n); Specification of pen speed 
eer XT (3) Drawing of graduated X-axis 
\yt | YT (;) Drawing of graduated Y-axis 


Drawing of circle 


SSAA 


. j 
7 | se 
ae 2 | 


2 — 


a 
a 
“a 
a 
a 
a | 
a 
a 

a | 


La: 

‘ 
— 
oO 
i) 
7) 


oo 


a | : - * 
allt a a ” 


l6 | TL 
— o 
17 | SM 
IS | LT 
—t 

1S | G&S 
27 | GA 
21 SS 
22 

23 

24 | DT 
25 

26 

27 
28 


29 


30 


31 


SI width, height; 


SR width, height; 


UC (c)) XY) (,c) 


he sasapeaaalt 


10 — 26 


graduated axes 


Specification of pitch for 


Specification of marks 


Selection of line type 


Selection of standard 
character set 
Selection of auxiliary 
character set 
Specification of standard 
character set 
Specification of auxiliary 


character set 


Writing of character string 


Specification of character 
string terminator 
Specification of character 
orientation 

Specification of relative 


character orientation 


Specification of character 
size 

Specification of relative 
character size 

Specification of character 
slope 


Movement of pen by one 


character 


Writing of user-defined 


characters 


, 


® 32, | OA OA (;) | Output of mechanical 
=< =e | coordinates 
7 Vi 
ay 33 | OC Oc (;) Qutput of programmed 
~ a | coordinates 
— a 34 OE (;) | Qutput of error number 
; 35 OF (;) | Output of factor 
a 36 Ol (;) | Output of plotter model 
| number 
7 [ee _[e0 


Output of options 


38 OS (;) Output of status 
39 IM e (, s (, p)); 


Input of masks 
40 W IW X 


LL Yo XuR’ Y vypi| Input of plotting area 
41 Ow (;) Output of plotting area 
42 - DP (;) Digitization of pen position 


43 DC {;) 


Digitization clear 
44 OD (;) 


Output of digitized point 
Specification of start point 
4 LO ; | 
, Loin of character string 


46 


XA y(,d(,x 1(,x2(,n)))); 


Drawing of coordinate axes 
YA x(,d(,y L(,y29,n)))); 


47 GR.d, ¥1 GY2 ....¥nk Graph relative 


The program resolution initially is 254m, this is equivalent to a resolution 


of 0.1 mm for pen movements, although it can be changed by a SCALE 
command. 


PETES LLL 


. 


\ 
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(1) Initialization of plotter functions DF 
| DF; | 
This initializes the various plotter functions (see Table 10-3-5.) 


Table 10-3-5 Table of DF settings 


No. Function Initial settings 


j Plotting mode Movements by absolute displacements 


| (PA) 


2 Relative character Horizontal (DR 1, 0) 


orientation 


3 Line type Solid line 
4 Pitch of broken line 4 % of distance between P! and P2. 
5 Plotting area (window) Max. valid plotting area (IW 0, 0, 16000, 
11400) 
| idthe 
6 Character size Width: (Poy - Py) x 0.75 % 
Height: (P,-P,y)x 1.5% 
7 Mark specification None 
8 Pitch of graduated axes Positive = Negative = 
(Poy - Pix) © O35 0 isasae Y-axis 
(Poy - Py) 40.5% senses X-axis 


9 Pen raised automatically 


1} Selection of character set | Standard character set 


12. | Standard character set Set 0 
14 | Character slope 0° 
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eee mee OeeaGaeaeescecas 


i 
=a, 
oe 15 | Masks |223 
oo = . 
: Ca a 16 | Digitization | Cleared 
: a |g 17 | Scale specification | None 
i = 18 | Character string terrninator| ETX 
: asl 19 | PI (200, 200) 
— 20 | P2 \(15800, 11200) 
(2) 


Initialization of plotter 


r nh th. 
ae | { 
aaae 


LIN; | 


= 


- _ | ia 
mm | t 4 
rh ‘ 


This initializes the plotter. It: 


1, ¥ 


a fe) Initializes the plotter's functions (same as with DF command) 
| ° Initializes Pl, P2 (IP 200, 200, 15800, 11490) 
. “ ° Moves the pen to the mechanical origin of plotter 
| ) Clears errors 
mm | © Turns on Bit 3 of STATUS. 
a = 
o | | & (3) Input of Pl, P2 IP 
> 7 Pix Pry» Pox "ay | 
we . IP; 
wee ° +32767 = all parameters = -32767 
= ° Decimal fractions ignored 
= or o When Pix Pox > 16000, Pie Pix = 16000 
When Piy Poy > 11400, Pry Poy = 11400 
MM eB When Poss Pia Pays Poy <% Pi Pi. Po. P.. af 
oa wor Ln ty ar 2 ee ey a Fay = ™ 
=—= UP & Pap Sax Fy Fay 


This specifies Pl as (P,y, Pry)» P2 as (P54, P>y) and turns on Bit | of 
OUTPUT STATUS. 


- 


Seana 


ie 


ee edTyyyd 


\ 


—_ 

Oo 
te 
Dp 


When a parameter is omitted, the corresponding _ initial value is 


automatically specified, (200, 200, 15800,11400). The pitch of broken lines, 
that of graduated axes, the relative orientation of characters, and relative 


character size depend on the values of Pl, P2 set by the IP command. 


(Example) IP 3000, 2000, 8000, 7000; 


P2 Xx 
(8000, 7000) 


Pix 
(3000, 2000) 


Fig. 10-3-1 Input of Pl, P2 
(4) Output of Pl, P2 OP 


[ OP(;) | 


This outputs the values of Pl and P2 currently specified. Any zeroes in the 


output data are suppressed so that no spaces are output. 
Pix? Pry Pox Poy CR 


Bit 1 of OUTPUT STATUS is turned off. 


(Example) 200, 200, 15800, 11200 CR 
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(5) Specification of scale $c 


‘ 


TELE 


sc Asin? X max’ Y¥ min’ ¥ rian? | 
SC; 


fe) +32767 -- allparameters © -32767 
= oO Decimal fractions ignored 
° X min . Xnax? min ¥ max 
fe) Xx Se ee 
32767. (| max = min).- -32767 
tna.” “min 
; ven ' ( Pp). 
This specifies the user's own coordinates for Pl (Pry Piys P2 Pox? 2y) 


The relationships between the coordinates of the mechanical origin (Xs 


Bat and the user's coordinates (X > Le are given by the following 
formulae: 


P -P 
2X 1X 
xX =( )*(X_-xX )+P 
m Rey - Yain min 1X 
- Pp 
2Y Ly 
Y. =( »*(Y Y }+P 
m TT anie Lar mi LY 


When parameters are omitted, no scale is specified. 


(Examples) IP; SC 0, 10, 0, 10; 


me. 
oe 
> 
> 
al 
a» 


P2 10.10% 


JP 0,0 USER UNITS 
x 


Fig. 10-3-2 Scale specification | 


——————___.__. 


aVUVUEUVSVTTeyl 
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IP 0, 0, 1000, 1000; SC 0, LO, 0, 10; 


« 160. 9,114 0 
0,114 0 


P2 10.10 


x 


—__—_—_—__—_—_—_§————* 160 0,0 
P1 0,0 USER UNITS 


Fig. 10-3-3 Scale specification 2 
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(6) Selection of pen SP 


SP n; 
SP; 


fe) 10 n- 0 


\ 


‘ 


' 


This selects the pen specified by n. 


When the parameter is omitted or n = 0, the current pen is returned to the 


stocker. 
(7) Pen controls PU PD 
PU; ‘| 
PD; 
PU Xi Y, Ls: maspansaoay? 
PD XY 4G stuniececats FPO senstadess | 


This moves the pen raised (PU) or lowered (PD). 


+ 


Whether the pen is moved by an absolute displacement or a relative 


displacement depends on the PA, PR command given immediately before 


this command. Refer to the descriptions of the PA, PR commands for 


details of the parameters. 


When the parameters are omitted, the pen does not move, and the current 
pen status is stored. 


VETEPE 


For PD, the specification of an LT command is effective. 


SA UA 
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(8) Move by absolute displacements PA 
PA Xen y ty Kt Vogs tesssrenssls 
PA; 


o +32767.9999 -- Xis Y; -32767. 9999 
9) Decimal fractions are valid when scale is specified, but are ignored 


when scale is not specified. 


This moves the pen to the absolute coordinates given as parameters. The 
status of the pen during the move depends on the PU or PD command 


immediately beforehand. 


Whether scale is specified or not is determined by an SC command 
immediately before this command. PU, PD, PR commands can be 
combined with this command by punctuating them with commas (,).. When 
the parameters are omitted, the pen does not move and the pen status is 


stored. 


(Example) IN; 
PA 2000, 1500, PD, 0, 1500, 2000, 3500, 2000, 1500, PU, 2500, 


1500; 
PA PD 4500, 1500, 2500, 3500, 2500, 1500; 


(2000,3500) (2500, 3500) 


(0,1500) 2000,1500) (2500, 1500) . 4500, 1500) 


Fig. 10-3-4 Moves by absolute displacements 


Note: When a parameter error occurs, the parameters received before 


the error remain valid, but those received after it are ignored 
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SE 
ul My, 
ow! Gi 
| ihe 
-) eo (9) Move by relative displacements PR 
a 4 ip 
7a =~. PR Xp Vy by Xox Vor crereseees J 
—_ a ia 
= = eal fo) +32767.9999 ~ x Y; = =32767.9999 
ga Decimal fractions are valid when scale is specified, but are ignored 
: ond when scale is not specified. 
Ad =z This moves the pen through the distance specified by the parameters. The 
d status of the pen during the move depends on the PU or PD command 
J immediately beforehand. 
“a 
v@ Whether scale is specified or not is determined by an SC command 
| immediately before this command. PU, PD and PA commands can be 
~ | combined by with this command by punctuating them with commas (,). The 
e | coordinates of the point to which the pen is moved by the relative 
| displacements specified by this command cannot exceed +32767.999 or 


-32767.999. 


{i 


! 


When the parameters are omitted, the pen does not move and the pen 
Status is stored. 


: 
_ : 


° 


Note: 


AAAS 


When a parameter error occurs, the parameters received before 


the error remain valid, but those received after it are ignored. 


2000 ,0 
0,-2000 —2000,0. END) 


Fig. 10-3-5 Moves by relative displacements 
10-35 


4 


| eo og 


] (Example) IN; 
; ] se PA 2000, 1500, PD PR -2000, 0, 2000, 2000, 9, -2000; 
4 ao PU 500, 0, PD 2000, 0, -2000, 2000, 0, -2000, PU; 
_ | 
2000,3500) (2500, 3500) 
j | aad 2000,2000 -2000, 2000 
; /\ 
i 
= «CS ral il 
| JS 
a ad | 
| 
ld 
| 
* all (0,1500) (2000,1500) (2500, 1500) 4500, 1500) 
» ~2000,0 (START) 500,0 
ea 


sa me, ae a 


(10) Circle Cl 
[ ctrl, ¢); J 


fe) r(radius) +32767.9999 =~ r-> -32767.9999 


Decimal fractions are valid when scale is specified. 


ri+ Drawing starts at 0° 
rs - Drawing starts at 180° 
o QP: + Angle of divisions +3276.7= f = 0.1 
(Can be specified in steps of 0.1%) 
Y:- Number of divisions 02 Y= -32767 


This draws a circle with a radius of r, centered on the current pen position. 
The start point of the circle is determined by whether r is positive or 


negative. The pen returns to the center when the circle is completed. 


The circle is drawn regardless of any PU or PD command. When is 


omitted or ¢ = 0, the angle of divisions is set to 5°. 
The specifications by SC and LT commands are effective. 


(Examples) CI 1000; CI -1000; 


Fig. 10-3-6 Circle 1 Fig. 10-3-7 Circle 2 
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CI 1000, 60; 
CI 1000, -6; 


Fig. 10-3-8 Circle 3 


CI 1000, 39; 
Cl 1905, «12; 


Fig. 10-3-9 Circie 4 


IP 0, 0, 10000, 10000; SC 0, 5000, 9, 10000; 


CI 1000; 


Fig. 10-3-10 Circle 5 


3? 


(11) Arc (absolute coordinates) AA 


[ AA Xy Vy O(,¢); ] 
fe) x, y +32767.9999 — x, y -= -32767.9999 
When scale is specified, decimal fractions are valid. 
° O(plot angle)  +3276.7 2 Q — -3276.7 
+? measured counterclockwise 


~$ measured clockwise 


) ep Same as in Cl. 


This draws an arc through an angle of 9° centered on the point (x, y), 


starting from the pen's current position. 


If no PD command has been given immediately beforehand, the pen moves 


raised so that the arc is not actually drawn. 
When ¥ is omitted or ¢ = 0, the angle of divisions is set to ee 
Specifications by SC and LT commands are effective. 


(Examples) AA 1000, 1000, 60; AA 1000, 1000, -60; 


oN ar 
é } 
Aso __\) Wy, 


(1000 1000) 


Fig. 10-3-11 Arc 1 Fig. 10-3-12 Arc 2 
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AA 1000, 1000, 130, 60; 
AA 1900, 1000, 180, -3; 


‘ 


\ 


\ 


\ 


\ 


< 


7 ' ‘ i= a PJ \ Fem 
} a) | " { \q \ 
a , ! 4 
\ \ \ \ f 


/ \ 
/ AG 


TTL 


Fig. 10-3-13 Arc 3 


(12) Arc (relative coordinates) AR 
‘= [ ARAx, Ay, 9(,¢ ); | 
> | 
| a 0 Ax,Ay +32767.9999 = Ax, Ay = -32767.9999 
™ When scale is specified, decimal fractions are valid. 
} o 3) Same as in AA. 
fe) 2 Same as in AA. 


b | 
9 
a 

q 


i 
=m 
| 


| 
o.- 
ee 


This draws an arc through an angle of 9° centered on @ point (Ax, Ay) 


’ 


away from the current pen position. 


The other details are the same as those of the AA command. 


(Example) AR -1000, -1000, -60; 


RPE 


Fig. 10-3-14 Arc 4 
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(13) Automatic pen-up AP 
| AP (n); 


This raises the pen automatically whenever the pen has not moved for 5 


seconds. 


When the parameter is omitted, the automatic pen-up function is specified. 
When the parameter is given, this function is not activated. The actual 


value of the parameter has no particular meaning. 


(14) Specification of pen speed VS 
[ VSv(,n); | 
o _-v (speed) 15 = v = 0 (decimal! fractions ignored) 


n(pennumber) 6 =n =1 


This specifies the speed (in cm/s) of the selected pen. When the pen 


number is omitted, the specified pen speed applies to all pens. 


When the pen speed parameter (v) is omitted as well, all the pens will move 
at the initial setting speed. The same applies when the speed parameter (v) 
is 0. 


Specified speed 


Actual 
measurementicms) | 


Table 10-3-6 Pen speeds 
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(15) Graduated axes RT VT 


XT (;) 
YT (;) 


XT draws straight line segments perpendicular to the X-axis, YT dra 
them perpendicular to the Y-axis. 


by a TL command. 


nt 


TERRA LAA 


WS 
The pitch of the segments is specified 


AT 


a | 


This command is not affected by PD, PU, LT and SC commands. 


(Example) IN; PA 1000, 4000, Pp: 


; XT; PR 4000, 0; XT; PR 4000, 0; XT; 


[a ne 


Fig. 10-3-15 Graduated axis 


(16) Specification of 8raduation pitch TL 


y 


L TL tp (, tm); | 


x. 


ro ° +127.9999 >~ tp, tm = -~127.9999 
This specifies the Pitch of graduated axes 
tp: pitch in the positive XT and YT directions 
Pitch in the positive XT direction = (P, 2Y 7 Pry? x tp % 
pitch in the positive YT direction = (P, 2x > Pix? x tp % 
tm: 


Pitch in the negative xT and YT direction 
Pitch in the negative XT direction = (P, 


pitch in the negative YT direction = (°, 


x ~ Pry) x tm % 


Z| 
Z| 
a 
7 
a. 
=| 
a 
Ww 
| 
all 
a 
il 
= 
al 
| 
a 
4 
4 
al 


4 yd [ { 
. { , 
S a | | = 


\ 


SUVUVUVTETEETEL 


i | 
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When tm is omitted, tm = 0. 


When both parameters (including tp) are omitted, they are automatically 


set to their initial settings (tp = tm = 0.5) 


(Example) 


10 | IN; PU; PA 200, 200; PD; TL 100; XT; 


* 20° FORT=1 to 10 


30 [PR 1484, 0; XT; 


*40 NEXTI 


50 | PU; PA 200, 200; PD; YT; 


*60 FOR J=1 to 10 


70 | PR 0, 976; YT; 


* 80 NEXT J 


90 | PU; 
Oo * are BASIC commands. 
Oo Data within the boxes is for the plotter. 


(eam: Pie ea 
STEELS 
Sssenaee== 
a cc 
> a Pal se 8 


Fig. 10-3-16 Specification of pitch of graduated axes 
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(17) Specification of marks SM 
= | SMc; | 
i. | o Cc: Single character, any print character other than ";". 


This draws the specified character at the end of a line segment specified 
by a PA, PR, PU or PD command. 


ahhh AAA 


WERE 


The character is drawn even when a command to raise the pen has deen 


given. The character drawn is affected by SI, SR, DI and DR commands. 


} ‘\ 
i 
a 


When the parameter is omitted, or when c is less than 21H, the SM mode is 


| : | 
es 


| 


cancelled, and nothing is drawn at the end of the line segment. 


} 


(Example) IN, PU; PA 1000, 1000; SM *; PD PA 1000, 3000, PA 6000, 
5000; PA 1000, 1000, PU; 


| 
= 5000, 6009 
s- wef 
wee ~ 
ae ~ 
a — 4 e 
- e, 
il 


1000 , 3000 


Fig. 10-3-17 Specification of marks 


“a 
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(18) Selection of line type LT 
[ LT n, ; ] 
fe) Line type 6=n>Q0O — broken line 
0>n.> -127 — solid line 
fe) Pitch 127.9999 2 &€ >0 


This specifies the type of line and the pitch of broken lines. The line types 
are as shown below. When the parameters are omitted, solid lines are 


drawn. 


The pitch of broken lines is specified as a percentage of the distance 


between P! and P2. When the parameter is not given, it is set at 4 %. 


The LT command affects PA, PR, PD, CI, AA, and AR commands. 


(Dots at start and end of line segment) 


—_— 


No parameter 


Fig. 10-3-18 Selection of line type 
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(19) Selection of standard character set Cs 


Aah . | 
’ , 

] » ' 
| | | 


cSn; | 


vont 


LL 


| = | 


Oo 8,4 ~n°9 


This selects one of the following character sets 0 -4 or 3 as the standard 


character set. 


When the parameter is omitted, Set 0 is selected. 


nae 


= Set 0 wcccccccvcccees Standard ASCII 

“a Set 1 ..ccccceeeceeee Hp 9825 Set 

_ Set Z. sxcswevensanas French/German 

a Set 3 rcccocerccsecee Scandinavian 

a Set | rcccscoccccese Spanish/Latin American 
SECS scccescccesonss Katakana 


| 


anaes 


PUTT T LT LL AAAAANIU 


Some characters in each set, except for the katakana set, are changed to 
special FONT characters. 


An auxiliary character set can be selected to enable switching between the 
two selected characters sets by SS and SA commands. 


The auxiliary character set can also be specified by the shift-out 
character, and the standard character set by the shift-in character. 


(Example) CS 1; CA 8; LB AB So SAD S, CD Ex 


HB’rtIUCD 


Fig. 10-3-19 Standard characters 


easy 
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a | 
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| 
q 
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“t 
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(20) Selection of auxiliary character set CA 
| CA ng J 
fe) 8 4-°n-'O 


This selects one of the character sets 0 - 4 or 8 as an auxiliary set. When 


no parameter is given, Set 0 is selected as the auxiliary set. 


| sero | Sett Set 2 Sed | Sets 
Decimal | Standard | 9825 set | French/ | Scandi- | Spanish/Latin 
| ASCH | German | navian | American 
35 |  # # £ £ 
91 [ [ y Y 
92 \ { C ft 
93 ] ] ] g 
94 A t ‘ e 
95 | - nk \\ ee 
96 ' . ; 


123 t 

124 | 

125 } a ¥ 
— 


126 


Table 10-3-7 Table of standard character sets 


The characters within the boxes are written after back-spacing. 
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SGGRTRREE Eee eee 


\ 
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me = 
ae 
| ty 
Dg 
| Tae 
ed 
oe 
= 
a 
| eo 
| on 
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TL LAAAAAS 


~~ 
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(21) Specification of standard chara: ter set SS 
| ss() | 


This specifies the use of the standard character set- The character set 


selected by the CS command is used. 


Character sets can be also selected by the following characters, as well as 
by commands. 


To specify standard character set .-.---. Shift-in (decimal! 15) 


To specify auxiliary character set -.... Shift-out (decimal 14) 


(22) Specification of auxiliary character set SA 


| SA(;) | 


This specifies the use of the auxiliary character set. The character set 
selected by the CA command is used. 


(23) Writing of character string LB 


oO 


c: OLH-7FH (for OLH to 20H, nothing is written) 


Terminator specified by DT command 


This writes the character string specified by c 


prs C+ All the characters 
given as far as the terminator specified by a DT command are considered 


to be part of a single string and are written as a string. 


When the 
terminator is a print character, it will also be written at the end of the 
string. 


This command is affected by Sl, SR, Dl, and DR commands. 


The character string is written regardless of any PU or PD command. 


(Example) IN; PA 5000, 3000; 
LB 1 AM A PLOTTER Ery 


1AM A PLOTTER 


Fig. 10-3-20 Writing of character string 


(24) Specification of character string terminator DT 
L DT t; J 
° t: Ol1H-7FH (between 01H to 20H, nothing is written) 


The character specified by t is the terminator for LB commands. 
If the command is given as "DT;", ";" will be used as the terminator. 
The initial setting is ETX (03H). 
(25) Specification of character string orientation DI 
[ DI run, rise; J 
run 
re) +127.9999 2 2 -127.9999 
rise 
run = rise *+ 0 


This specifies the orientation of characters and character strings. 


The omission of rise has the same effect as rise = 0. 


This command is "DI;" when no parameters are given, and "DI 1, 0;" for the 


initial setting. 
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: in 


WRARRRLUU 


Aj 


14 @ 


<—run—-A 


Fig. 10-3-2! Orientation of character string | 


(Example) 


IN; PA 5000, 3000; 
DI0, 1; LB 1234 Ex 


DI 1, 1; LB 1234 Ey 
DI 1, 0; LB 1234 Ex 


—_ DI 1, -1; LB 1234 Ex a e 

= DI 0, -1; LB 1234 Ex a x 

: 3 Z 
= DI -1, -1; LB 1234 Ey N K) 
= DI -1, 0; LB 1234 Ey abe = 
= DI -1, 1; LB 1234 Ey ff So 4s 
El Pe 2, a 
" Start VEZ 

it 


f 


Fig. 10-3-22 Orientation of character string 2 
(26) 


| 
es 
SS . he 
\ 
| 


Specification of relative Orientation of character (string) DR 


[ DR run, rise; ] 


run 
fe) +127.9999 > = -127.9999 
rise 


run = rise + 0 


This specifies the orientation of Characters and characters Strings. 


CITT TT 


run: specified as percentage of (P 


iM, 


2x ~ Pix) 


WUBUVUTUTETELL 


\ 


qi 
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rise: specified as percentage of (Poy -P, y? 


Other details are the same as those of the DI command. 
(27) Specification of character size SI 
[ Sl width, height; | 
width 


fe) +127.9999 = = -127.9999 ( *< 0) 
height 


This specifies the size of characters in centimeters. 


When no parameters are given, characters of the following size are drawn: 


width: 0.278 cm 
“ae 0.366 cm 


“es 
ak Sey Spacing = Width x 3/2 


'< spacing 
Line spacing = Height x 2 


Line “f : 
Fig. 10-3-23 Specification of character size 


(Example) IN; PA 200, 5000; 
LB 1234 Ex 


PA 200, 4000; SI 1.5, 2.5; 
LB 1234 Ex 


i / 4 
Fig. 10-3-24 Example of character size specification 
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(28) Specification of relative character size SR 


[ SR width, height; | 


width 
° +127.9999 _> => «127.9999 ( = 90) 
height 


This specifies the size of characters as percentages related to Pl and P2. 


WRRRRAALL LL 


width: percentage of (Poy -P 
height: percentage of (P5y -P 


1x? 
LY 


nal 1 


PATA Aa aa 


TUETEE 


When the parameters are omitted: 


width = 0.75 % 
height = 1.5 % 


The other details are the same as those of the SI command. 


F 


® 
' 


j 


} ff 


| 


SOREEEGEE 
| | = 


| 


L 


UA AAA 


‘ 
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(29) Specification of character slope SL 
[ SL tanQ; ] 

fe) +127.9999 = tanO = -127.9999 

This specifies the slope of characters. 


When the parameter is omitted, tanO = 0. 


Fig. 10-3-25 Specifications of character slope 


(Example) IN; PA 5000, 3000; SL 1; LB 1234 Ey 


Fig. 10-3-26 Example of the specification of character slope 
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(30) Pen movement by character spacing 
[ CP n, m; | 


n 
) +127.9999 = = -127.9999 
m 


n: horizontal displacement 


units:character spacing (width x 3/2) 
m: vertical displacement 


units:line spacing (height x 2) 


The pen is moved by the character spacings specified by n and m. Sf, SR, 
DI and DR commands affect this command. 


This command only moves the pen, no drawing is done even if the pen is 
down. 


When the parameters are omitted (CP;), a carriage return (CR) and line 
feed (LF) are executed. When the command directly before this is an LB 
command, the pen (carriage) returns to the start point of the drawing 
activated by the LB command and a line feed (LF) is executed. 


If the pen-movement command directly before this is not an LB or CP 


command, the line feed is activated from the current pen position. 
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(31) User-defined characters UC 
[ UC (c)) xi, y) Ge, auneniess ys | 


° es Pen control +32767.9999 .- c . 99.0000 - pen down 
-99.0000 ~ c -- -32767.9999 - pen up 


fe) X» Yn} Displacements expressed as multiples of character grid 


units. 


xX 
+99.9999 = N> -99,9999 
Yn 


1 grid = 1/6 character spacing (x) 
= 1/16 line spacing (y,) 


This moves the pen from its current position so that it draws the user- 


defined character by movements specified by the parameters. 


The pen control commands within the UC command are only effective for 
this command and have no effect on others. The up/down status of the pen 


immediately before this command has no effect on this command, but is 


maintained after it. 


The pen position after the execution of this command is the origin point for 


the next character. 


Character spacing = 6 grids 


Line spacing = 16 grids 


Character height 
(Determined by SI, SR) 


— 
Character width 
Character origin point (Determined by SI, SR) 


Fig. 10-3-27 User-defined character 
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(Example) IN; SI 1, 1.5; PU 4000, 3000; 
UC -99, 8, 14, 99, 9, 2, -8, 0, 4, -8, 4, -3, 8, 9, 0, 2; 
CP: LBEE Ex CP; 
UC -99, 4, 7 995 0, 1, =, 9, 2, -45 -2, Hy 4, 9, 9 Ls 


xy | 


RRR 


LE 
2 


Fig. 10-3-28 Example of user-defined characters 


x (32) Output of mechanical coordinates OA 
| 
-— [ oA) | 
bh o - 
. 3 is outputs the X, Y coordinates of the current pen position (units: 
: * 25m) and the pen status. 
— 
; me x,Y,P (CR) 
_ 5 eats Pen status 0: pen up 
a 1: pen down 
- 
| a Coordinates (Integers) 
= | ad 
ie 
= Fd 
—= Pp 
a 
od 
a 


i 


(33) Output of programmed coordinates OC 
[ oc() J 


This outputs the X, Y coordinates instructed by the pen-movement 


command given immediately beforehand, and the pen status. 


When scale has been specified, the user's coordinates are converted into 


integers and output. 
When scale has not been specified, the outputs of OA and OC will differ 


only when the pen goes off-scale. The actual pen position is output with 


OA, and the coordinates instructed by the command are output with OC. 


X,Y ,P(CR) 


| —_ Pen status 0: pen up 


l; pen down 


Coordinates (Integers) 
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(34) Output of error number OE 
[ o£ (;) J 


This outputs a number indicating what error has occurred immediately 
beforehand. Bit 5 of OUTPUT STATUS is turned off. 


RRRRUUUOU 


n (CR) 


= Error number 0 - 8 


i 


| | 


| 
| ie | 


Error number 


0 No error 


Ve 
| i 


1 Undefined command detected 

2 Numbers of parameters do not match 
3 Parameter error (out of range) 

4b Not used 

5 Not used 
6 

7 

8 


- 
. 


Coordinate value overflow 
Not used 


i 
oll 
\ ' 


Paper end (when paper feed mechanism provided) 


if 


(35) Output of factor OF 


‘ 


j ' 
” | a 
‘i | 
\ 
| 


PURURUUUUUEUEEETEL 


Lor() | 


This outputs the number of steps per millimeter. 


F . i. . | ‘ i 
i i 


=z, y (cr) 


Le Always 40, 40 


| 


| 


| 


it —\ SF 


(36) Output of model number Ol 
L or) J 


This outputs the plotter's model number. 


xx xxx (CR) 


Sa 
(37) Output of options ee) 
[ 00()) J 


This outputs the options available. 


‘2 8% ,0,0,0(CcR) 


i‘: With circle 


Pens selectable 
(38) Output of status OS 


L os() ] 


This outputs the plotter status expressed as a decimal value. 
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a 
J | 


t 


Data input enabled 


5 2 Error has been generated, clear by OE 
command 


ete Table 10-3-% Plotter status 
ae 
‘ aed Bit No. Meaning 
ow ~ se 
= l 2 Pl or P2 has been changed, clear by OP 
on 
command 
— 
“a on 2 Digitized point has been input, clear by 
: OD command 
—_ 
rl 3 - was Plotter initialized, clear by OS command 


AH 


6 64 0 


“i | 
| 
— 
N 
06 


0 


A 


(39) Input of masks IM 


yo | 


ai 


y 


[ IMe(,s(,p)); | 


\ 


° e: E-MASK 0 - 255 
$3 S-MASK 0-255 
° p: P-MASK 0-255 


(Decimal fractions ignored) 


Qo 


(Decimal fractions ignored) 
(Decimal! fractions ignored) 


= 


This specifies E-MASK, S-MASK and P-MASK. 


" 


Tf | 


If the parameters are omitted, E-MASK is Specified as 223. S-MASK and 
P-MASK are ignored when an RS-232-C interface is used. 


When a GP-IB interface is used, however, S-MASK will mask the cause of 


serial polling and P-MASK the cause of paralle! Polling. 


te 
PETE RRA RRRRRARAAAIY 


wal 


> 


a! 
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\ 
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The values of each of e, s and p are sums of the values of each of the 


effective bits in the table below. 


Error No. Bit No. Bit value Meaning 
l 0 I Undefined command detected 
2 l 2 Numbers of parameters do not match 
> 2 a Parameter error 
4 3 8 Not used 
5 4 16 Not used 
6 5 32 Coordinate value overflow 
7 6 64 Not used 
8 7 128 Paper end 
(40) Input of plotting area IW 
Wa? Spor Sy Fee 


X X X 
o0 6000> LE>0 32767 = “LL ys 160004 LL = 16000 
UR XuUR XUR 


(Decimal fractions ignored) 


x x 
G > “Li = .99767-4.1L -9 
Xur Xur 
_ YY Y Y 
0 14002 LE 59 32767 = LL jy4005 LL - 11400 
UR YUR YuR 


Y Y 
o> LL s 327674 LL -9 
YUR Yur 


This specifies the valid plotting area. 


When the parameters are omitted, the initial settings (IW 0, 0, 16000 
, 
11400) will be used. 


When Poy < Pix or Poy < Pays the area is not specified, 
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(41) Output of plotting area Ow 


ow (;) | 


This outputs the valid plotting area (units: 25 42 m) 


ALL, YLL, AuR, Yur (CR) 


(42) Digitization DP 


[ DP) | 


This flashes the PROMPT lamp and the plotter waits for the ENTER button 
to be pressed. When the ENTER button is pressed: 


l. The current pen position and status are stored, 
2. The PROMPT lamp stops flashing, 
3. 


Bit 2 of OUTPUT STATUS ts turned on. 


(43) Digitization clear DC 


L pct) J 


This stops the PROMPT lamp flashing and the plotter waits for the ENTER 
button to be pressed. 


(44) Output of digitized point OD 


[ opt) ] 


This turns off the flashing PROMPT lamp, turns Bit 2 of OUTPUT STATUS 
off, and outputs the pen position and status stored by a DP command. 


= * .? (CR) 


= Pen status when ENTER button pressed 


0: pen up 


[s pen down 


Coordinates of pen position when ENTER button pressed. 


) Inspection certificate 


(45) Specification of start point of character string LO 


[ LO (n); ] 


This specifies the moving of the start point of the drawing of a 


character string to a point specified by n. 


re) Isns9 

re) When the numerals are other than! 9,n=l. 
3 6 9 
2+-A- -B--G—<+-- DE —F-+8 


= 
1 
NW F&F NM MW  @wW w 


3 
'} 
—s 


Fig. 10-3-29 Example of LO 
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(46) Drawing of coordinate axes 


[ XA y(yd(,x 1(,x2(,n))))5. | 


RRR 


[YA xGd(y 1Gy2(n))))s | 
fe) x (X offset) 
) y (Y offset) 
fs) d (tick intervals) 
) xl, yl (start points) 
° x2, y2. (end points) 
° 


n (number of minor tick intervals per major tick) 


The Y offset parameter specifies the Y coordinate, in user units, at 


which the X axis crosses the Y axis. 


The X offset parameter specifies the X coordinate, in user units, at 
which the Y axis crosses the X axis. 


The X axis command XA and the Y axis command YA provide the 
means to draw X and Y axes with specified X and Y offset, tick 


intervals, start and stop points, and minor and major ticks. 


” 


(47) Graph Relative GR 


[GR d, Y1 (,Y2.....¥n) ] 


d (increase in the X direction) 


° Yi(Y coordinate value) 


} 


As X increases according to the value set by d, when Y iS input as a 
numerical formula, a graph can easily be plotted. 


v 


x 
a 
me 
i 
> 
> 
» 
Fe 
ad 
a 
| ad 
| 
| ad 
» 
dd 
a 
s 
S| 
- 
ps 


————- FL PE .. oe I ~ rm 


*50 FOR 1=-30 TO=30 
60 Y=1A2x«0.1+50 

70 =.* re 

«80 NEXT I 


* Basic commands 


isa Plotting data 


| 


(50, 50) s (50,150) 


(100,25) 


Fig. 10-3-30 Example of graph using XA;YA, GR 
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ll. CHARACTER CODE CHARTS (when using Graphtec commands) 


LL-l Alphanumeric and kana code charts 


Code chart | FONT § 0, (Standard) 


0 i = | (When using 3-bit code) 
Bs = 0 (When using 83-bit code) | Bs | (When using 
pe | 


39 

7 WE oe ee a 

Ba 0 0 4 t 0 0 1 1 9 vy) i I 2 , ; 
Bs 0 l 0 a So 0 bh 8 9 1 : = z 

1 2 3 ‘ 5 6 7 | om 1 2m 3 4 5 C 

0 0 ° = SP 0 ao © 2 5P oSP 3 ° 

0 Oo 1 * ' 1 A Q 3 a r + * me 2 
o 1 2 & ” 2 8 R o r Ry r { / Py ? 
ae ae eae Oo 3 C S ¢ s jets Z ° + . : 
1 oo 4 4 $ 4 re} T 8 t ‘4 : J : ' 
bn ¢ bs ©) t 5 e U s u , 
1 1 0| 6 xX 4 6 F v ' v O ? g : : 
iy | 7 > 4 7 G a Pt “ Q ’ s - 5 > 
o 0 9 8 + ( g H x n 1 = n T a 4 

oo 4 9 ¥ ) ® 1 ¥ ' y £ ” a / fe 
a & a A a a J Zz I 2 LF T a 2 v Py 
a a | l 6 D4 . K M | ® ‘ - r 7 
ry @ OS ~ ' L ' v * 7 7 - 
ifort 2 | CR 34 = M ~” } CR re . x “ 
1 i @ E so * > N 1 a ~ SO 5P 2 = r : 
i. *® 4 F Si o al ” re) ~ ° 5 SP > ‘ 
Note: F SP is space code. 
. Don't use undefined codes. 


The code charts of FONT § Ll, 12 ...... 19 are not given in this 


appendix. However, they are the same as the code charts of 


the "Bs = O" part of FONTS § | - 9 combined with the 3, = 1¢ 
part of FONT § 10. 


Code chart 2 FONT § 1, (ISO) 


| —s—§$«SCO (When using 8-dit code) 


| (When using 3dit code) 


$1 s0 I 
B 0 0 ce) 0 1 L l 1 0 0 rm 0 L 4 ; t 
Ba | oO 0 l 1 0 0 H 1 a 1 l 0 ) t t 
= Bs 1 it) a. 0 - i 9 A 9 1 0 k 0 } ra} 1 9 
Cee 1 2 3 45 6 7 | o@ 18 20 3 4 sa «cc 
© 0 0 0! Oo SP SPO @ » es |! P so ; = = 
| oo 0 1 I ! 1 A Q a a ? 2 ; : 
19 oO 1 0] 2 © @ 2 4 < 5 4 4 ; ° 
oa ££ @ 3 etm 7 2 3 : 5 c s Et. 2 = » é . ‘ 
if £ fF @ 4 & D 4 ) 5) Hi " ‘ / Pp 
6 1 0 1) 5 Oo 4 5 E u e \ + - , : . 
aa bo whe x 4 6 ' v : = * > . . : 
Oo 4 1 1 7 x G Ww 2 « 0 r . 2 : ‘ . 
1 @ 8 8 8 e T 8 a! x n ‘ B5 ¥ 2 : . 4 
1 0 Oo alg ‘ RY ‘ v ’ ‘ , . : = 
be £ Oy) R uf se . . 2 . 9 S 
ice } 4) 8 XR K . rn * : : = 
lab F RL E = L \ y ‘ 2 = 
|: 3 0 ie) Ch mM ) m } a i x : A 
ig 2 Oia SO 1K N $e , e : : 
L e ER Al S| iw] * ) ) oI .P ‘ , , a 
eid 3 L 3 
Note: ‘ SP is space code. 


. Don't use undefined codes. 


Code chart 3 FONT $ 2, (Japan) 


1 (When using 8-bit code) 


0 (When using 8-bit code) 


re 


so 


ed. 


0 


ETx 


wo 


i 


™~ 


8S 


wi 
i? 8) 


a 


| 


LF 


cr 


SP 


~ 


LF 


S| 
Sadie 


SP is space code. 


Note: 


Don't use undefined codes. 


Code chart 4 FONT § 3, (U. S. A.) 


1 (When using 8-bit code) 


} 
— 
B, 


se 


Ox vr 


qmoo 


- NO Oe 


<focw 


BS 


™s SC az 


LF 
c 


> +¢K MH KO 


BS 


SP is space code. 


Note 


Don't use undefined codes. 


li.~2 


| nn Jeunes seneawanen 
| | } 
| 
| } = aR gee eS ot 8 > & @ . wolff pruseure e~ RD we 8 
Ny 
= _ 
| 9 ¥ 9 
: -o ~|" Pee te oe oe i. a“ Oo le rater ea aeoww FREE Tt 
™ ¥ 
c i 
x 3 | ‘ a Pr tees ox # r rs 
= ~ oe 6elelk ®& 8 & * * na ee Eat w © BT | b yu { r 
HE | are ‘ 
.* } < a 
| ~waltli ow ba OB ee HER YE TS 3 epaumlmisp R&P He © OS ON F «v 
e | r 
t oe wz ofal& o* = e se &@ &® € A'S Lod ea ajalS o} « eee a ee 
- | — | 
\2 3 ar a, 
“ma loo ulti, anmcmocur er ann | co -lp[Suean@<cmMocurer Gun 
(3) 
rh a ® @ x 
vt 4 4 “ zg o- 
eo cje - a be ear e aa ¥ m 3 SAN 
4 4 4 1 
“~ = Oe Bos oe SS £88 Ko ay delle a ee a ee A OE TOE ES 
Py A 
| 
er cae oe ee SE = Be Eee ba =~ =— o/” Sa te ae WE eo Se Ree | 
~ 
: | = 
¥ | ent ° 
-_~ cr ot 
v Je alala &e We Se FS Pe / —s: > ° Lele eee Se SRO ee Oe 
ne Cc f= 
a | 2 2 ' 
pa Pee Ce 2 ee ee = ed aoe lela we & be eee LASS 
c\- © al 4 
e Bie rf UO 3\° 
A 
& 3 bx»-alnjeannrewaoecr oe” “fA $ ~ sunlalov ane a2 e e © & vw * ¥ j 
i] oO “W Vv 
= wu 
| = o . we ad s * % 
fea) A l}ao molal(R- sHaRe es em iS oy to & SN am: ies s o = Of/N]u a ~ or ee 7 
- " ww " 5 v 
= 8 o ¢ oo =|"|4 °* €] MxX+> ¢K MH Ke 
a a se ul-lh- OLLI OMX +> EKNAKG ae - a “ ¢. 6040 rs | 
~ ay ye in ve “noo a ¥ 
x ” w @o- oo 90/9 - o a own 
5 oo o]S = D = oun 4 2 O ws gt | 
—1}— j e 7 — 5 
= | bs aoe tenant wre er k eeceoce™”* 
“w Sy Sela aunWeaannwR nan < 2 eo oe & ~ 
:s 1 S tc - Hons ner sraeanre ger « e 
oe ee ee ek le 2 e os] 
rs > es ne wa ee ae A eR RS OS 
(o) Scena nee Se Ae YU a 
a Nee Se ae SP aS 
3 wliseoonenasconogenne é z o e 
. pe eegnr nen wes. 
UO Hees 222.3 6S 8 2 oe ale ?° 3 


PPP PT (Aaonnnnrrrr 


Steer yen en oe 


Code chart 7 FONT $ 6, (France) 


so 


1 (When using 8-bit code) 


By = 0 (When using 8-bit code) 
$4 


0 


0 


0 


n 


7 


” 


SP 


SP 


SP 


SP 


$ 


o 


0 


hi) 


rw) 


{=} 


Vv 


Ww 


0 


y 


BS 


BS 


aL 


Al 


’ 


LF 


™ 


tf 


> 
y 


M 


“es 


ve) 


A 


$o 


SP is space code. 


Note: 


Don't use undefined codes. 


Code chart 8 FONT §$ 7, (Sweden) 


| (When using 8-bit code) 


Bs 


B, = 0 (When using 8-bit code) 


— 


si 


By 


L 


Ba 


0 


8, B, 8, 


B, 


SF 


SP 


SP 


4 


™ 


ET 


4 


{x} 


#3 


4] 


ox SD 
eo a 
41 om ip 
* 1 
- £ * 
. Lal sad 


> > 3 
. = oY 
3a > 
wm 1 
owe 
ww 


BS 


BS 


9 


LF 


LF 


” 


qd 


pf 


x 


CR 
$o 
S$! 


he 


SP 
SP 


7 6) 


Fo 
g 


SP is space code. 


Note: 


Don't use undefined codes. 
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Code chart 11 FONT $ 10 


_ a 
ive 
—_— — ale] ew 
| 
-_~ re 
: - -oje|% 
VY 
- fa 
2 coe iad (od) | 
oo 
] S 
c -0o ol#|S 
S\ic 
ie a 
£ com =| 
>| | 
— —_ 
s 
= oc GOIN 
" } 
20 - 
re 2 
oo ala 
& 
oc o/c 
4 Tt 
| re ee ee | 
i 
3 -=— ole 
U 
= = oO e=|mla 
3 
eo 
eo -~ oc c\j~|@ 
c | 
— |i - 
Si 
c om e|alo 
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oO 
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w~ 
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| €TX 
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. SP is space code. 


Note: 


Don't use undefined codes. 


1-6 


EXTERNAL VIEWS 


12. 


AOOQSShbbce. 


aA AAAR RARER EBANA SS 


The specifications, etc. in this manual 
are subject to change without notice. 
For further details, please feel free to 


contact us. 


August 10, 1987 
GRAPHTEC CORPORATION Plotter division 
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WESTERN GRAPHTEC, INC. 


11 Vanderbilt 
Irvine, Californsa 92718-2067 
In California 714 770-6010 of 800-624-8306 
Outside California 800-854-8385 
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